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ABSTRACT
The p u rp o s e  o f  t h i s  s t u d y  was t o  i d e n t i f y  t h e  
c o m p e t e n c ie s  t h a t  a l l  t e a c h e r s  need i n  o r d e r  t o  use  
c o m p u te rs  e f f e c t i v e l y  i n  e d u c a t i o n .  I t  was t h e  i n t e n t  o f  
t h e  i n v e s t i g a t i o n  t o  d e v e l o p  a l i s t  o f  e s s e n t i a l  
c o m p e t e n c ie s  t o  s e r v e  as  g u i d e l i n e s  i n  t h e  f o r m u l a t i o n  o f  
o b j e c t i v e s  f o r  c o m p u te r  c o u r s e w o r k  i n  t e a c h e r  t r a i n i n g  
p ro g ra m s  and i n  t h e  f o r m u l a t i o n  o f  r e c o m m e n d a t io n s  f o r  
s t a t e  r e q u i r e m e n t s  f o r  t e a c h e r  e n d o rs e m e n t  i n  c om puter  
1 i  t e r a c y .
In  a c c o r d a n c e  w i t h  t h e  f i r s t  q u e s t i o n  i n  T y l e r ' s  
r a t i o n a l e ,  t h r e e  s o u r c e s  w e re  used t o  c o l l e c t  i n f o r m a t i o n  
a b o u t  c om puter  c o m p e t e n c ie s  f o r  t e a c h e r s s  (a )  c o n te m p o r a r y  
l i f e ,  (b)  s u b j e c t  s p e c i a l i s t s  o r  e x p e r t s ,  and (c> l e a r n e r s .  
S p e c i f i c  s t r a t e g i e s  w e re  used t o  c o l l e c t  i n f o r m a t i o n  f ro m  
t h e  s o u r c e s ;  t h e s e  w e re  (a )  r e v i e w i n g  t h e  l i t e r a t u r e  
( c o n t e m p o r a r y  l i f e ) ,  (b> s o l i c i t i n g  i n f o r m a t i o n  f ro m  
c o l l e g e s  and u n i v e r s i t i e s  ( e x p e r t s ) ,  and (c )  s u r v e y i n g  
p r o f e s s o r s  ( e x p e r t s ) ,  t e a c h e r s  ( l e a r n e r s ) ,  and s t u d e n t s  
( l e a r n e r s ) .
The r e v i e w  o f  t h e  l i t e r a t u r e  y i e l d e d  a number o f  
i m p o r t a n t  c o m p e t e n c ie s .  These  w ere  d e v e lo p e d  i n t o  a 
s u r v e y .  Computer  o b j e c t i v e s  c o l l e c t e d  f r o m  t h e
i i i
u n i v e r s i t i e s  were  t a b u l a t e d  and compared w i t h  t h e  means o-f 
t h e  s u r v e y  i t e m s .  T h i r t e e n  o-f t h e  s u r v e y  i t e m s  w e re  v iew ed  
by t h e  g ro u p s  as e s s e n t i a l  c o m p e t e n c ie s .  I t  was s u g g e s te d  
t h a t  t h e s e  t h i r t e e n  c o m p e te n c ie s  s h o u ld  become t h e  b a s i s  
•for com puter  c o u rs e w o rk  and s h o u ld  be r e q u i r e d  o-f a l l  
s t u d e n t s  and t e a c h e r s  s e e k i n g  c e r t i - f  i c a t i o n  o r  
r  e c e r  t  i  -f i  c a t i o n .
ACKNOWLEDGEMENTS 
T h i s  p r o j e c t  c o u l d  n o t  have  been c o m p le te d  w i t h o u t  t h e  
a s s i s t a n c e  o f  a g r e a t  many i n d i v i d u a l s ,  and I  am s i n c e r e l y  
a p p r e c i a t i v e  o f  t h i s  s u p p o r t  and g u i d a n c e .  I  w ish  
e s p e c i a l l y  t o  t h a n k  F r e d  Haddad who d e v o te d  many h o u r s  o f  
h i s  t i m e  i n  h e l p i n g  me d e v e lo p  t h e  s u r v e y .  A s p e c i a l  
th a n k s  i s  a l s o  due M ik e  F o o te  who a s s i s t e d  w i t h  t h e  s c a r i n g  
and d a t a  a n a l y s i s  o f  t h e  s u r v e y  r e s p o n s e s .  Deep 
a p p r e c i a t i o n  i s  e x te n d e d  t o  a l l  t h e  i n d i v i d u a l s  i n  t h e  
C l a r k  C ounty  Schoo l  D i s t r i c t  whose a s s i s t a n c e  and s u p p o r t  
were  i n v a l u a b l e .  S p e c i a l  r e c o g n i t i o n  i s  due John Snyder  
and Lou S i l v e s t r i  who h e lp e d  s o l v e  my word p r o c e s s i n g  
p r o b le m s .  I  w ish  a l s o  t o  t h a n k  a l l  t h e  p r o f e s s o r s ,  
t e a c h e r s ,  and s t u d e n t s  who gave  o f  t h e i r  v a l u a b l e  t i m e  t o  
re sp o n d  t o  t h e  s u r v e y .  A s i n c e r e  e x p r e s s i o n  o f  g r a t i t u d e  
i s  o f f e r e d  t o  t h e  members o f  my d i s s e r t a t i o n  c o m m i t t e e  f o r  
t h e i r  h e l p f u l  s u g g e s t i o n s  and g u id a n c e  t h r o u g h o u t  t h e  
s t u d y .  F i n a l l y ,  I  w ish  t o  th a n k  my h u sb an d ,  R o b e r t ,  and my 
s o n ,  Tony ,  f o r  t h e i r  p a t i e n c e ,  u n d e r s t a n d i n g  and s u p p o r t  




L IS T  OF TABLES. .   i x
CHAPTER
I .  I n t r o d u c t i o n ..........................     1
S t a t e m e n t  o f  P r o b l e m ........................................................................ £>
S i g n i f i c a n c e  o f  P r o b le m ................................................................... 8
A ss u m p t io n s .   ...............................  10
T h e o r e t i c a l  Fram ew ork .   ............................................11
T y l e r  R a t i o n a l e . ........................................................................... 11
L i m i t a t i o n s .  .   17
D e f i n i t i o n  o f  T e rm s ........................................................................... 17
I I .  Rev iew o f  R e l a t e d  L i t e r a t u r e ............................................   . 20
The Im p a c t  o f  Com puters  on S o c i e t y ................................ 20
E x t e n t  o f  Computer  Use . . . . . . . . . . . .  21
Consequences f o r  Man and S o c i e t y ................................ 30
C o n c l u s i o n s ..................................................................................... 39
Uses o f  Com puters  i n  E d u c a t i o n ............................................42
Computer as T u t o r .   .........................................   . . . . 4 4
Computer  as T o o l ...........................................................................48
Computer as T u t e e .   .................................................52
Computer  L i t e r a c y ...........................................................................53
Computer C o m p e te n c ie s  f o r  T e a c h e r s ................................. 54
v i
TABLE OF CONTENTS ( c a n t ' d . )
I I I .  R e s e a rc h  D e s i g n ................................   64
P r o c e d u r e s ..........................    65
R ev iew  o-f t h e  L i t e r a t u r e :
A S tu d y  o f  C o n te m p o ra ry  L i f e .  . . . . . . . 6 5
S o l i c i t a t i o n  o f  I n f o r m a t i o n :
One S o u rc e  o f  S u b j e c t  S p e c i a l i s t s
or  E x p e r t s ....................................   65
S u r v e y i n g  P r o f e s s o r s ,  T e a c h e r s ,
and S t u d e n t s .   ..........................  67
I V .  F i n d i n g s . .  ............................................  . . . . . . . . .  . 7 5
S o l i c i t a t i o n  o f  I n f o r m a t i o n ................................ . . . . 75
The S u r v e y ................................................................................................B2
Summary. .   131
V. D is c u s s i o n  and C o n c l u s i o n s  .................................................  136
Summary................................................................................................ 137
D i s c u s s i o n ..................................................................................... 139
C o n c l u s i o n s ..............................................................   144
O b s e r v a t i o n s ....................................   147
I m p l i c a t i o n s  .     149
REFERENCES........................................................................................................................ 152
APPENDIX A................................................■...................................................................... 172
C o l l e g e  and U n i v e r s i t i e s  S o l i c i t e d  .......................................  173
APPENDIX  ........................................................................................................................ 178
L e t t e r  t o  C o l l e g e s  and U n i v e r s i t i e s .............................................179
v i  i
TABLE OF CONTENTS ( c a n t ' d . )
APPENDIX C ........................................................................................................................180
Memorandum t o  Computer  S c ie n c e  T e a c h e r s ...............................181
APPENDIX D....................................................................................................................... 182
S u rv e y  o f  Computer  C o m p e t e n c ie s ....................................................183
APPENDIX E ....................................................................................................................... 186
V a l i d a t i o n  L e t t e r  t o  E x p e r t s  .  .............................................. 187
V a l i d a t i o n  S u rv e y  t o  E x p e r t s ..........................  188
APPENDIX F ........................................................................................................................190
S u rv e y  Cover  L e t t e r .   .........................................................  191
v i  i  i
L I S T  OF TABLES
T a b l e  Page
1. P e r c e n t  o-f U n i v e r s i t i e s  H a v in g  S u r v e y  
C o m p e te n c ie s  1-12. as O b j e c t i v e s  i n  C o u rs e w o rk .  . . 77
2 .  P e r c e n t  o-f U n i v e r s i t i e s  H a v in g  S u r v e y  
C o m p e te n c ie s  1 3 - 2 5  as O b j e c t i v e s  i n  Coursework  . . 7S
3 .  P e r c e n t  o-f U n i v e r s i t i e s  H a v in g  S u rv e y  
C o m p e te n c ie s  2 6 - 3 7  as O b j e c t i v e s  i n  Coursework  . . 79
4 .  I m p o r t a n t  C o m p e te n c ie s  as R e f l e c t e d  by P e r c e n t  
o f  U n i v e r s i t i e s  I n c l u d i n g  Them i n
C o u rs e w o rk .   ......................................................SO
5 .  I m p o r t a n t  C o m p e te n c ie s  as R e f l e c t e d  by P e r c e n t  
o f  U n i v e r s i t i e s  I n c l u d i n g  Them i n
C o u r s e w o r k .......................................................................................................... 01
6 .  Means o f  S u rv e y  I t e m s  1 - 6  by Groups and T o t a l  .
7 .  Means o f  S u rv e y  I t e m s  7 - 1 2  by Groups and T o t a l .
S. Means o f  S u r v e y  I t e m s  1 3 - 1 8  by Groups and T o t a l
9 .  Means o f  S u r v e y  I t e m s  1 9 - 2 4  by Groups and T o t a l
10. Means o f  S u rv e y  I t e m s  2 5 - 3 0  by Groups and T o t a l
11. Means o f  S u rv e y  I t e m s  3 1 - 3 7  by Groups and T o t a l
,83  





12. E s s e n t i a l  Computer  C o m p e te n c ie s  as  I n d i c a t e d
by T o t a l  Group Means .......................................................................... 89
13. P r o f e s s o r s ,  T e a c h e r s ,  and S t u d e n t s  by
Knowledge L e v e l .........................................................   90
14. Means o f  S u rv e y  I te m s  1 - 6  by Knowledge L e v e l s  . . .9 1
15.  Means o f  S u rv e y  I te m s  7 - 1 2  by Knowledge L e v e l s .  . . 9 2
16. Means o f  S u rv e y  I t e m s  1 3 - 1 8  by Knowledge L e v e l s  . . 9 3
ix
T a b l e  Page
17. Means o-f S u r v e y  I t e m s  1 9 - 2 4  by K n o w le d g e  L e v e l s  . . 9 4
18. Means o-f S u r v e y  I t e m s  2 5 - 3 0  by K now ledge  L e v e l s  . . 9 5
19. Means o-f S u r v e y  I t e m s  3 1 - 3 7  by K now ledge  L e v e l s  . . 9 6
2 0 . A n a l y s i s  
I t e m  1. ,
o-f V a r i a n c e o-f Group Means on S u rv e y
2 1 . A n a l y s i s  
I t e m  3 .  ,
o-f V a r i a n c e o-f Group Means on S u rv e y
2 2 . A n a l y s i  s 
I t e m  5 .  ,
o-f V a r i a n c e o-f Group Means on S u r v e y
/«) "HI2-3 . A n a l y s i s  
I t e m  6 .  ,
o-f V a r i  a n c e o-f Group Means on S u r v e y
2 4 . A n a l y s i  s 
I t e m  7 .  .
o-f V a r i a n c e o-f Group Means on S u rv e y
2 5 . A n a l y s i s  
I t e m  9 .  ,
o-f V a r i  an c e o-f Group Means on S u rv e y
2 6 . A n a l y s i s  
I t e m  10 .
o-f V a r i  an c e o-f Group Means on S u r v e y
2 7 . A n a l y s i  s 
I t e m  11 .
o-f V a r i  a n c e o-f Group Means on S u rv e y
2 8 . A n a l y s i  s 
I t e m  14 .
o-f V a r i a n c e o-f Group Means on S u rv e y
2 9 . A n a l y s i  s 
I t e m  16 .
o-f V a r i  a n c e o-f Group Means on S u rv e y
3 0 . A n a l y s i s  
I t e m  17 .
o-f V a r i  an c e o-f Group Means on S u rv e y
3 1 . A n a l y s i  s 
I t e m  19 .
o-f V a r i  a n c e o-f Group Means on S u rv e y
3 2 . A n a l y s i  s 
I t e m  20 .
o-f V a r i  an c e o-f Group Means on S u rv e y
\
T a b l e  Page
3 3 .  A n a l y s i s  o-f V a r i a n c e  o-f Group Means on S u rv e y
I te m  2 2 ..............................................................................................................I l l
3 4 .  A n a l y s i s  o-f V a r i a n c e  o-f Group Means on S u rv e y
I t e m  24 . .       112
3 5 .  A n a l y s i s  o-f V a r i a n c e  o-f Group Means on S u rv e y
I te m  27 .  ...................................................................................................... 113
3 6 .  A n a l y s i s  o-f V a r i a n c e  o-f Group Means on S u rv e y
I te m  2 8 ...............................   114
3 7 .  A n a l y s i s  o-f V a r i a n c e  o-f Group Means on S u rv e y
I t e m  2 9 ........................................................................................................ . 1 1 5
3 8 .  A n a l y s i s  o-f V a r i a n c e  o-f Group Means on S u rv e y
I te m  30 .  .......................................     116
3 9 .  A n a l y s i s  o-f V a r i a n c e  o-f Group Means on S u rv e y
I t e m  3 5 ..............................................................................................................117
4 0 .  A n a l y s i s  o-f V a r i a n c e  o-f Group Means on S u rv e y
I t e m  3 7 ..........................  118
4 1 .  A n a l y s i s  o f  V a r i a n c e  o f  Knowledge Means on
S u rv e y  I t e m  7 ...........................................................  120
4 2 .  A n a l y s i s  o f  V a r i a n c e  o f  Knowledge Means on
S u rv e y  I te m  1 1 ................................................................................................121
4 3 .  A n a l y s i s  o-f V a r i a n c e  o f  Knowledge Means on
S u rv e y  I t e m  14. .   122
4 4 .  A n a l y s i s  o f  V a r i a n c e  o f  Knowledge Means on
S u rv e y  I t e m  1 5 ................................................................................................123
4 5 .  A n a l y s i s  o f  V a r i a n c e  o f  Knowledge Means on
S u r v e y  I t e m  1 9 ......................................................  124
4 6 .  A n a l y s i s  o f  V a r i a n c e  o f  Knowledge Means on
S u rv e y  I t e m  2 4 ............................................................................................... 125
x i
T a b l e  Page
4 7 .  A n a l y s i s  o-f V a r i a n c e  o-f Knowledge Means on
S u rv e y  I te m  2 5 ..............................................................................................126
4 8 .  A n a l y s i s  o-f V a r i a n c e  o-f Knowledge Means on
S u r v e y  I te m  2 6 .............................................................................................. 127
4 9 .  A n a l y s i s  o-f V a r i a n c e  o-f Knowledge Means on
S u r v e y  I te m  2 7 ......................................................................   12B
5 0 .  A n a l y s i s  o-f V a r i a n c e  o-f Knowledge Means on
S u r v e y  I te m  2 8 .  . .  ........................................................................... 129
5 1 .  A n a l y s i s  o-f V a r i a n c e  o-f Knowledge Means on
S u r v e y  I te m  3 7 .  . . .   130
5 2 .  Means -for P r o f e s s o r s ,  T e a c h e r s ,  and S t u d e n t s  
Found Both S i g n i f i c a n t l y  D i f f e r e n t  and
i n  D i f f e r e n t  C a t e g o r i e s ...................................................................... 133
5 3 .  Means f o r  Knowledge L e v e l s  Found B ath  
S i g n i f i c a n t l y  D i f f e r e n t  and i n  D i f f e r e n t  
C a t e g o r i e s ......................................................................................................135
CHAPTER I
I n t r o d u c t i o n
The com puter  r e v o l u t i o n ,  c l a i m s  C h r i s t o p h e r  Evans  
<1979) i s  a g r e a t  t u r n i n g  p o i n t  f o r  m ank ind .  T h i s  
r e v o l u t i o n  w i l l  i n v o l v e  a t r a n s f o r m a t i o n  o f  w o r ld  s o c i e t y  
a t  a l l  l e v e l s .  I t  w i l l  have  an " o v e r w h e lm in g  and 
c o m p re h e n s iv e  im p a c t"  (E v a n s ,  1 9 7 9 ,  p. x )  t h a t  w i l l  a f f e c t  
e v e r y  i n d i v i d u a l  on e a r t h  in  e v e r y  a s p e c t  o f  h i s  o r  h e r  
l i f e .  " I t  p r o m is e s  t o  change n o t  o n l y  t h e  way we l i v e ,  b u t  
u l t i m a t e l y  t h e  way we t h i n k "  (D ek e n ,  1 9 8 1 ,  p .  1 ) .
The com puter  boom, as  Nora  and Mine (1 9 8 0 )  p u t  i t ,  can 
be a t t r i b u t e d  t o  t h e  r e m a r k a b l e  adv a n c e s  i n  com puter  
t e c h n o l o g y .  In  t h e  e a r l y  1 9 4 0 ' s ,  when J .  P r o s p e r  E c k e r t  
and John W. M a uc h ly  b u i l t  t h e  f i r s t  l a r g e - s c a l e  e l e c t r o n i c  
c o m p u te r ,  t h e  ENIAC ( E l e c t r o n i c  N u m e r ic a l  I n t e g r a t o r  and 
C a l c u l a t o r ) ,  i t  r e q u i r e d  5 , 0 0 0  s q u a r e  f e e t  o f  h o u s in g  and 
depended on 1 8 , 0 0 0  b u l k y  vacuum t u b e s  and m i l e s  o f  w i r i n g  
t o  o p e r a t e  (F is h m a n ,  1 9 8 1 ) .  Today a com p u te r  f a r  more 
p o w e r f u l  th a n  ENIAC can be d e s ig n e d  on a t i n y  c h ip  o f  
s i l i c o n  l e s s  th a n  a q u a r t e r  in c h  i n  s i z e  ( S a n d e r s ,  1 9 8 3 ) .  
The a c h ie v e m e n ts  i n  m i n i a t u r i z a t i o n  and i n c r e a s e d  o p e r a t i n g  
speed have  r e s u l t e d  i n  i n c r e d i b l e  c o s t  r e d u c t i o n s .
C o u n t l e s s  s m a l l ,  e f f i c i e n t ,  and i n e x p e n s i v e  c o m p u te rs  a r e  
now a p p e a r i n g  on t h e  m a r k e t ,  and "a t e c h n o l o g y  f o r  t h e
e l i t e  has g i v e n  way t a  a way o-f l i f e  f a r  t h e  masses" (N o ra  
& Mi n c , p « 1 3 ) .
□ne a s p e c t  o f  l i f e  t h a t  i s  b e i n g  a f f e c t e d  by t h e  
c o m p u te r  r e v o l u t i o n  i s  e d u c a t i o n .  Seymour P a p e r t  <1981)  
b e l i e v e s  t h a t  " c o m p u te r  p r e s e n c e "  i n  e d u c a t i o n  i s  
r e v o l u t i o n i z i n g  t h e  way c h i l d r e n  l e a r n ,  and he  c l a i m s  t h a t  
s c h o o l s  as  we know them t o d a y  w i l l  be o b s o l e t e  b e f o r e  t h e  
end o f  t h i s  c e n t u r y .  P a t r i c k  Suppes ( 1 9 8 0 )  w r i t e s ,  "We a r e  
s i t t i n g  on t h e  e dge  o f  a r e v o l u t i o n  i n  t h e  way i n  w h ic h  
i n s t r u c t i o n  i s  d e l i v e r e d  t o  s t u d e n t s  o f  a l l  a g e s  and  
v a r i e t i e s "  (p .  2 6 0 ) .  Thomas Dwyer ( 1 9 8 0 )  a s s e r t s  t h e r e  has  
been no o t h e r  t o o l  l i k e  t h e  c o m p u te r  i n  t h e  h i s t o r y  o f  
e d u c a t i o n ,  and he m a i n t a i n s  t h a t  t h e  c o m p u te r  can be a 
d e v i c e  f o r  p r o m o t i n g  e d u c a t i o n a l  a c c o m p l is h m e n t  o f  a n a t u r e  
t h a t  i s  w i t h o u t  p r e c e d e n t .  B oth  Deken ( 1 9 8 1 )  and Evans  
( 1 9 7 9 )  p r e d i c t  m a j o r  c h a n g e s  and a d v a n c e s  i n  t h e  t e a c h i n g  
p r o c e s s  and c l a i m  t h a t  t h e  f a m i l i a r  b o u n d a r i e s  o f  o u r  
s c h o o l s  w i l l  v a n i s h .
T h e r e  a r e  t h o s e  who do n o t  e n v i s i o n  a c o m p u te r  
r e v o l u t i o n  i n  e d u c a t i o n  ( G o ld e n ,  1983s M i l l e r ,  1983 ;  
P a t t e r s o n  & P a t t e r s o n ,  1 9 8 3 ;  S l e s n i c k ,  1 9 8 5 ) ,  and some 
e d u c a t o r s  even  wonder  w h e t h e r  c o m p u te r s  w i l l  be " r e l e g a t e d  
t o  t h e  p e d a g o g i c a l  ju n k  heap i n  a fe w  y e a r s ,  a lo n g  w i t h  
t e a c h i n g  m a c h in e s ,  programmed l e a r n i n g ,  and t h e  new math"  
(B e n d e r s o n ,  1 9 8 3 ,  p .  3 ) .  Most a u t h o r i t i e s  b e l i e v e ,  
h o w e v e r ,  t h a t  c o m p u te r  t e c h n o l o g y  i n  t h e  c la s s r o o m  i s  n o t  a 
p a s s i n g  f a d  o r  p u b l i c  r e l a t i o n s  g im m ick  ( B e c k e r ,  1 9 8 4 ;
M i l n e r ,  1980} S m e l s e r , 1 9 8 1 ) .  D r .  A l f r e d  B ark  ( 1 9 8 4 ) ,  
D i r e c t o r  o f  t h e  E d u c a t i o n a l  T e c h n o lo g y  C e n t e r  a t  t h e  
U n i v e r s i t y  o f  C a l i f o r n i a ,  I r v i n e ,  s t a t e s ,  " A l l  i n d i c a t i o n s  
a r e  t h a t  t h e  e d u c a t i o n a l  p r e s e n c e  and i n f l u e n c e  o f  t h e  
com p u te r  w i l l  c o n t i n u e  t o  i n c r e a s e "  (p .  9 2 ) .  Andrew M o ln a r  
( 1 9 7 3 )  i n s i s t s  t h a t  t h e  c om puter  i s  so c o m p e l l i n g  a t o o l  
t h a t  i t  c a n n o t  be s t o p p e d .
D e s p i t e  t h e  d i s a g r e e m e n t s  among e d u c a t o r s  r e g a r d i n g  
t h e  revoJ. u t  i  o n a r y  im p a c t  o f  c o m p u te rs  i n  e d u c a t i o n ,  t h e r e  
a r e  fe w  who would  d i s p u t e  t h e  c l a i m  t h a t  c o m p u te r s  w i l l  
a f f e c t  s c h o o l s  i n  some manner and t o  same d e g r e e  (C o b u rn ,  
K elm an ,  R o b e r t s ,  S n y d e r ,  W a t t ,  & W e i n e r ,  1 9 8 2 ) .  P a p e r t  
( 1 9 8 1 )  w r i t e s  t h a t  i t  i s  u n i v e r s a l l y  a c c e p t e d  t h a t  s c h o o l s  
s h o u ld  own c o m p u t e r s ,  and s t u d i e s  show t h a t  l a r g e  numbers  
o f  m ic r o c o m p u t e r s  h a v e  p e n e t r a t e d  U .S .  s c h o o l s .  A c c o r d in g  
t o  a n a t i o n a l  s u r v e y  c o n d u c te d  i n  1 9 8 3 ,  o v e r  53  p e r c e n t  o f  
t h e  s c h o o l s  i n  t h e  U n i t e d  S t a t e s  h a v e  a t  l e a s t  one  
m ic r o c o m p u te r  f o r  s t u d e n t  u s e ,  and o v e r  40  p e r c e n t  o f  t h e  
s e c o n d a r y  s c h o o l s  h a v e  f i v e  o r  more c o m p u te r s  ( School  Uses  
o f  M i c r o c o m p u t e r s , 1 9 8 3 ) .  In  a d d i t i o n ,  t h e  a c q u i s i t i o n  o f
s c h o o l  c o m p u t e r s  i s  o c c u r r i n g  a t  a r a p i d  r a t e .  Q u a l i t y  
E d u c a t i o n  D a t a ,  I n c .  c a l l e d  e v e r y  s c h o o l  d i s t r i c t  i n  t h e  
U n i t e d  S t a t e s  i n  1 9 8 2 ,  1 9 8 3 ,  and 1984 i n  an e f f o r t  t o  
c o l l e c t  d a t a  a b o u t  m ic r o c o m p u t e r s  i n  t h e  s c h o o l s .  R e s u l t s  
show t h a t  o v e r  t h e  t h r e e  y e a r  p e r i o d ,  t h e  number o f  s c h o o l s  
w i t h  m ic r o c o m p u te r s  i n c r e a s e d  by 7 5 . 2  p e r c e n t  (H a y e s ,
1 9 8 4 ) .  I n g e r s o l l  and S m i th  ( 1 9 8 4 )  e s t i m a t e  t h a t  by 1 9 8 6 ,
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96 p e r c e n t  o f  t h e  s c h o o l s  i n  t h e  U n i t e d  S t a t e s  w i l l  own 
mi c r o c o m p u t e r s .
The com puter  i s  making i t s  way i n t o  t h e  Nevada  
c la s s r o o m .  The Nevada D e p a r tm e n t  o-f E d u c a t io n  (R e p o r t  on 
M ic r o c o m p u te r  U s e , 19Q4) c o n d u c te d  a s t a t e w i d e  s u r v e y  i n  
J a n u a r y ,  1984 .  R e s u l t s  o-f t h i s  s u r v e y  i n d i c a t e  t h a t  
s c h o o ls  i n  Nevada, own a t o t a l  o-f 1 , 9 6 9  mi c r o c o m p u t e r s , o r  
an a v e r a g e  o-f one m ic ro c o m p u te r  f o r  e v e r y  76  s t u d e n t s .
D a ta  c o l l e c t e d  by C l a r k  County  Schoo l  D i s t r i c t  (CCSD) i n  
O c t o b e r ,  1983 (M ic r o c o m p u te r  S u r v e y , 1983)  r e v e a l  t h a t  IS  
o f  t h e  16 h ig h  s c h o o l s  have m ic r o c o m p u te r s  and 60 p e r c e n t  
o f  t h e s e  h i g h  s c h o o ls  have t e n  o r  more m ic r o c o m p u t e r s . A l l  
b u t  f o u r  o f  t h e  19 j u n i o r  h ig h  s c h o o l s  own m ic r o c o m p u te r s  
and e i g h t  have  t h r e e  o r  more. The IBM C o r p o r a t i o n  has  
r e c e n t l y  d o n a te d  90  a d d i t i o n a l  m ic r o c o m p u t e r s  t o  CCSD w i t h  
t h e  s p e c i f i c a t i o n  t h a t  t h e y  be used w i t h  s t u d e n t s  i n  a l l  
c o n t e n t  a r e a s .
The i n t r o d u c t i o n  o f  c o m p u te rs  i n t o  e d u c a t i o n  has an 
im p a c t  on c u r r i c u l u m  ( B i t t e r  & Camuse, 1984;  H u n t e r ,  1 9 8 4 ) .  
Suppes (1 9 8 0 )  w r i t e s  t h a t  t h e  im p a c t  o f  u s in g  c o m p u te rs  t o  
d e v e lo p  s k i l l s  has  been t o  change t h e  s t y l e  o f  c u r r i c u l u m .
A s t u d e n t  i s  p r e s e n t e d  w i t h  e x e r c i s e s  a t  h i s  c u r r e n t  l e v e l  
o f  a c c o m p l is h m e n t  and i s  p r o v i d e d  t h e  o p p o r t u n i t y  t o  
p r o g r e s s  or  s lo w  down i n d e p e n d e n t l y  o f  t h e  a c t i v i t i e s  o f  
o t h e r  s t u d e n t s .  T h u s ,  t h e  c om puter  i s  used t o  f i n e  t u n e  
t h e  c u r r i c u l u m .  S n e lb e c k e r  ( 1 9 8 1 )  b e l i e v e s  t h a t  c o m p u te r s ,  
i f  p r o p e r l y  u s e d ,  have  an i m p o r t a n t  p o s i t i v e  im p a c t  on
c u r r i c u l u m  c o n t e n t ,  t e a c h i n g  p r a c t i c e s ,  and t h e  l e a r n i n g  
p r o c e s s .  As e d u c a t o r s  i n v e s t i g a t e  ways t o  i n t e g r a t e  t h e  
com puter  i n t o  t h e  s c h o o l  c u r r i c u l u m ,  t h e y  w i l l  need t o  t a k e  
a s e r i o u s  lo o k  a t  e d u c a t i o n a l  g o a l s  and i m p l e m e n t a t i o n  
d e t a i l s  (G r a d y ,  19(33).  They  w i l l  need t o  d e c i d e  what  
m a t e r i a l s  s h o u ld  be t a u g h t  and a t  what g r a d e  l e v e l s  
p a r t i c u l a r  com p u t in g  a c t i v i t i e s  a r e  a p p r o p r i a t e  (R o g e r s ,  
1 9 8 4 ) .  R a i l s b a c k  (1 9 8 3 )  poses a s e r i e s  o-f q u e s t i o n s  t h a t  
w i l l  need t o  be a d d r e s s e d :  (a )  What s h o u ld  be t h e
o b j e c t i v e s  -for t h e  use  o-f c o m p u te rs  i n  t h e  s c h o o ls ?  (b)  I f  
s t u d e n t s  a r e  t o  be t a u g h t  w i t h  t h e  c o m p u te r s ,  s h o u ld  t h e y  
be used o n l y  as t o o l s  t o  t e a c h  o t h e r  s u b j e c t s  or  s h o u ld  
t h e y  a l s o  be used t o  t e a c h  a b o u t  c o m p u te rs  and programming?  
(c )  I f  t h e  c u r r i c u l u m  i s  t o  i n c l u d e  i n s t r u c t i o n  a bou t  
c o m p u te r s ,  s h o u ld  t h i s  i n s t r u c t i o n  be r e q u i r e d  f o r  a l l  
s t u d e n t s  a t  c e r t a i n  g r a d e  l e v e l s  or  s h o u ld  i t  be o p t i o n a l ?  
and <d) S h o u ld  t h e r e  be e x t r a c u r r i c u l a r  a c t i v i t i e s  r e l a t e d  
t o  c o m p u te rs ?
The i m p l e m e n t a t i o n  o f  com puter  p rog ra m s  i n  t h e  s c h o o ls  
has an im p a c t  on t h e  c la s s r o o m  t e a c h e r ,  t h e  i n d i v i d u a l  
r e s p o n s i b l e  f o r  c a r r y i n g  o u t  t h e  e d u c a t i o n a l  p l a n s  
( B r e b n e r ,  1983;  P r a t s c h e r ,  1 9 8 3 ) .  E f f e c t i v e  use o f  t h e  
com puter  as  a t e a c h i n g  o r  management t o o l  w i l l  r e q u i r e  
know ledge  and s k i l l .  D a v id  Moursund ( 1 9 8 0 ) ,  a l o n g - t i m e  
l e a d e r  i n  t h e  f i e l d  o f  c o m p u te rs  in  e d u c a t i o n ,  s t r e s s e s ,
"By f a r  t h e  most i m p o r t a n t  a s p e c t  o f  t h e  c o m p u te rs  i-n 
e d u c a t i o n  p ro b le m  i s  t h e  i n d i v i d u a l  t e a c h e r .  The t e a c h e r
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h o ld s  t h e  key t o  t h e  s u c c e s s  o r  - f a i l u r e  o f  com p u te rs  i n  
e d u c a t i o n "  (p .  34 )  . He e m pha s is e s  t h e  need -for e f f e c t i v e  
t r a i n i n g  f o r  a l l  t e a c h e r s  a t  a l l  i n s t r u c t i o n a l  l e v e l s .  
Members o f  t h e  A s s o c i a t i o n  f o r  Computing M a c h in e r y  (ACM) 
E d u c a t io n  Board ("C om pu ter  E d u c a t io n  f o r  C o l l e g e s  of  
E d u c a t i o n , "  1983)  b e l i e v e  t h a t  i f  s t u d e n t s  now i n  
p r e - s e r v i c e  t r a i n i n g  p rog ram s a r e  n o t  e q u ip p e d  t o  d e a l  w i t h  
t h e  i s s u e s  o f  c o m p u te r s ,  t h e y  w i l l  have  r e c e i v e d  a l e s s  
t h a n  c o m p le te  e d u c a t i o n a l  e x p e r i e n c e .
C e r t a i n  i s s u e s  must be c o n s id e r e d  when d e v e l o p i n g  
com puter  t r a i n i n g  p r o g ra m s ,  w r i t e s  L i n c o l n  F l e t c h e r  ( 1 9 8 1 )  
o f  M in n e s o ta  E d u c a t i o n a l  Computing C o n s o r t iu m .  He 
p i n p o i n t s  one o f  t h e  c r u c i a l  q u e s t i o n s  t h a t  must be asked  
when d e s i g n i n g  c o u r s e s :  "What does one need t o  know t o  be
a b l e  t o  make good use  o f  c om pute rs ?"  (p .  2> T h i s  i s  t h e
q u e s t i o n  which must be f a c e d  by c o l l e g e s  and u n i v e r s i t i e s  
r e s p o n s i b l e  f o r  t r a i n i n g  t e a c h e r s ,  and t h i s  i s  t h e  q u e s t i o n  
w i t h  which t h i s  s t u d y  d e a l t .
S t a t e m e n t  o f  t h e  P rob lem
The p u rp o s e  o f  t h i s  s tu d y  was t o  d e v e lo p  a l i s t  o f
c o m p e te n c ie s  t o  s e r v e  as  g u i d e l i n e s  i n  t h e  f o r m u l a t i o n  o f
(a )  o b j e c t i v e s  f o r  c om puter  e d u c a t i o n  c o u rs e w o rk  and (b)  
re co m m e n d a t io n s  r e g a r d i n g  r e q u i r e m e n t s  f o r  t e a c h e r  
e ndo rs e m en t  i n  c om puter  l i t e r a c y .
The f o l l o w i n g  q u e s t i o n s  s e r v e d  as  t h e  b a s i s  f o r  t h e  
c o l l e c t i o n  and a n a l y s i s  o f  d a t a :
1. What i s  t h e  im p a c t  o f  t h e  c om puter  on c o n te m p o r a r y  
l i f e  and what know ledge  i s  needed by t o d a y ' s  c i t i z e n s  as a 
r e s u l t  o-f t h i s  im p a c t?
2 .  What do e x p e r t s  i n  t h e  - f i e l d  say a r e  c r i t i c a l  
s k i l l s  on which we s h o u ld  c o n c e n t r a t e  i n  p r e p a r i n g  t e a c h e r ®  
■for u s in g  c o m p u te rs  i  n . e d u c a t i  on?
3 .  What c o m p e te n c ie s  do c om puter  s c i e n c e  p ro - fe s s o r s  
and e d u c a t i o n  p r o - fe s s o r s  r e g a r d  as s k i l l s  t h a t  t e a c h e r s  
need t o  use c o m p u te rs  success- fu l  1 y i n  e d u c a t i o n ?
4.  What do compute?— u s in g  t e a c h e r s  p e r c e i v e  t o  be  
i m p o r t a n t  s k i l l s  and a b i l i t i e s  i n  u s in g  t h e  com puter  as an 
i n s t r u c t i o n a l  and management t o o l ?
5 .  What do p r e s e r v i c e  s t u d e n t s  b e l i e v e  t h e y  ou ght  t o  
know a bou t  c o m p u te rs  t o  use  them e - f - f e c t i v e l y  when t h e y  
become t e a c h e r s ?
6.  What do t h e  g rou ps  as a w h o le  b e l i e v e  w i t h  r e g a r d  
t o  c o m p e te n c ie s  t e a c h e r s  need f o r  u s in g  com p u te rs  
e f f e c t i v e l y  i n  e d u c a t i o n ?
7 .  A re  t h e r e  s i g n i f i c a n t  d i f f e r e n c e s  among t h e  t h r e e  
groups  w i t h  r e g a r d  t o  t h e i r  p e r c e p t i o n s  o f  i m p o r t a n t  
com puter  c o m p e te n c ie s  f o r  t e a c h e r s ?
8 .  A re  t h e r e  s i g n i f i c a n t  d i f f e r e n c e s  among t h e  f o u r  
d i f f e r e n t  know ledge  l e v e l s  ( g r e a t  d e a l  o f  know ledge  t o  v e r y  
l i t t l e  know ledge)  w i t h  r e g a r d  t o  t h e i r  p e r c e p t i o n s  o f  
i m p o r t a n t  com puter  c o m p e te n c ie s  f o r  t e a c h e r s ?
S t a t e d  i n  n u l l  fo r m ,  t h e  h y p o th e s e s  f o r  q u e s t i o n s  
seven and e i g h t  ares
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H y p o t h e s i s  1. T h e r e  a r e  no s i g n i f i c a n t  d i f f e r e n c e s  in
t h e  mean s c o r e s  o f  t h e  s u r v e y  i t e m s  among p r o f e s s o r s ,
t e a c h e r s ,  and p r e s e r v i c e  s t u d e n t s .
H y p o t h e s i s  2 .  T h e r e  a r e  no s i g n i f i c a n t  d i f f e r e n c e s  i n
t h e  mean s c o r e s  o f  t h e  s u r v e y  i t e m s  among t h e  f o u r
know ledge  l e v e l  g ro u p s .
S i g n i f i c a n c e  o f  t h e  P rob lem  
□u r  s o c i e t y  has e n t e r e d  a new e poch ,  te rm e d  by H a r v a r d  
s o c i o l o g i s t  D a n i e l  B e l l  ( 1 9 7 3 )  as t h e  p o s t - i n d u s t r i a l  
s o c i e t y .  The do m in a n t  r e s o u r c e  i n  ou r  new s o c i e t y  i s  
i n f o r m a t i o n  ( C l e v e l a n d ,  1982$ N a i s b e t t ,  1 9 8 2 ) ,  and t h e  te rm  
" i n f o r m a t i o n  s o c i e t y "  has emerged as t h e  m a jo r  d e s c r i p t o r  
o f  t h i s  e r a .  The i n f o r m a t i o n  s o c i e t y  w i l l  depend on 
com puter  and c o m m u n ic a t io n s  t e c h n o l o g i e s  f o r  i t s  p h y s i c a l  
f u n c t i o n i n g  i n  i n f o r m a t i o n  p r o d u c t i o n  (Masuda, 1 9 8 2 ) ,  and 
com puter  l i t e r a c y  w i l l  be a p r e r e q u i s i t e  t o  e f f e c t i v e  
p a r t i c i p a t i o n  i n  t h e  i n f o r m a t i o n  s o c i e t y .  "A 
c o m p u t e r - 1 i t e r a t e  p o p u la c e  i s  as n e c e s s a r y  t o  an 
i n f o r m a t i o n  s o c i e t y  as  raw m a t e r i a l s  and e n e r g y  a r e  t o  an 
i n d u s t r i a l  s o c i e t y , "  m a i n t a i n  D e r i n g e r  & M o ln a r  <1982 ,  p.
3 ) .  Many a u t h o r i t i e s  a s s e r t  t h a t  com puter  l i t e r a c y  
c o n s t i t u t e s  a b a s i c  s k i l l  (G r a y s o n ,  1984$ Luehrm ann, 1983$ 
W a t t ,  1982)  and t h a t  i g n o r a n c e  o f  c o m p u te rs  w i l l  r e n d e r  
p e o p le  as f u n c t i o n a l l y  i l l i t e r a t e  as i g n o r a n c e  o f  r e a d i n g ,  
w r i t i n g  and a r i t h m e t i c  (B e n d e rs o n ,  1983$ M i c h a e l ,  1 9 6 8 ) .  
T h e r e  i s  a n a t i o n a l  need t o  f o s t e r  com puter  l i t e r a c y
(Kemeny, 1983;  S e i d e l ,  Anderson & H u n t e r ,  1 9 8 2 ) ,  and i f  we
a r e  t o  meet t h i s  n e e d ,  "we must e n s u r e  t h a t  h i g h  school
g r a d u a t e s  have  an u n d e r s t a n d i n g  o f  t h e  uses  and
a p p l i c a t i o n s  o f  t h e  com puter  i n  s o c i e t y  and i t s  e f f e c t  upon
t h e i r  d a i l y  l i v e s "  ( M o l n a r ,  1 9 7 8 ,  p .  1 4 ) .  The N a t i o n a l  
Commission f o r  E x c e l l e n c e  i n  E d u c a t io n  (1 9 8 3 )  has p ro p o s ed  
( i n  A N a t i o n  a t  R i s k ) t h a t  s t u d e n t s  s e e k i n g  a h ig h  s c h o o l  
d ip lo m a  be r e q u i r e d  t o  t a k e  a t  l e a s t  o n e - h a l f  y e a r  o f  
com puter  s c i e n c e .  F u r t h e r ,  t h e  r e p o r t  s t a t e s ,
The t e a c h i n g  o f  c om puter  s c i e n c e  i n  h i g h  school  s h o u ld  
e q u ip  g r a d u a t e s  tos (a )  u n d e r s t a n d  t h e  c om puter  as an 
i n f o r m a t i o n ,  c o m p u t a t i o n ,  and c o m m u n ic a t io n  d e v i c e ;
(b)  use  t h e  computer  i n  t h e  s t u d y  o f  t h e  o t h e r  B a s i c s  
and f o r  p e r s o n a l  and w o r k - r e l a t e d  p u rp o s e s ;  and (c)  
u n d e r s t a n d  t h e  w o r ld  o f  c o m p u te r s ,  e l e c t r o n i c s ,  and 
r e l a t e d  t e c h n o l o g i e s ,  (p .  26)
Im p le m e n t in g  a com puter  l i t e r a c y  s t a n d a r d  f o r  s t u d e n t s  
r e q u i r e s  a t r a i n e d  p r o f e s s i o n a l  s t a f f  o f  e d u c a t o r s  (Roach ,  
1983;  W atson ,  1 9 8 5 ) ,  and y e t  most c la s s ro o m  t e a c h e r s  have  
n o t  been t r a i n e d  t o  use c o m p u te rs  (B e n d e rs o n ,  1983;  B ra u n ,  
1981;  M i l n e r ,  1 9 8 3 ) .  Many u n d e r g r a d u a t e  t e a c h e r  e d u c a t i o n  
program s i n  t h e  U n i t e d  S t a t e s  h a v e  no com puter  l i t e r a c y  
r e q u i r e m e n t  ("EL S u rv e y  Shows,"  1981 )  and l a c k  t h e  
a p p r o p r i a t e  c o u rs e w o rk  f o r  t h e  f u t u r e  "com puter  t e a c h e r "  
(Luehrm ann,  1 9 8 3 ) .  Not o n l y  a r e  program s l a c k i n g ,  b u t  Bark  
(1 9 8 4 )  m a i n t a i n s  t h a t  c u r r e n t  t r a i n i n g  program s l e a v e  much 
t o  be d e s i r e d .  S t a t e  r e q u i r e m e n t s  f o r  t e a c h e r s  i n  te rm s  o f
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c om puter  l i t e r a c y  e ndo rs e m en t  a r e  a l s o  l a c k i n g  ( M i l n e r ,  
1 9 8 0 ) ,  A c c o rd in g  t o  s u r v e y s  c o n d u c te d  i n  1 9 8 4 ,  o n l y  s ix  
s t a t e s  c u r r e n t l y  r e q u i r e  a l l  c e r t i f i e d  t e a c h e r s ,  n o t  j u s t  
t h o s e  t e a c h i n g  computer  s c i e n c e ,  t o  be t r a i n e d  i n  
m ic r o c o m p u te r s  (A b e r n a t h y  & P e t t i b o n e ,  1934;  "Form al  
T r a i n i n g , "  1 9 3 4 ) .
Many p r o m in e n t  e d u c a t o r s  b e l i e v e  t h e r e  i s  a p r e s s i n g  
need f o r  t e a c h e r s  t o  became c om puter  l i t e r a t e  (M y e r s ,
1 9 3 3 ) ,  A b e r n a th y  and P e t t i b o n e  (1 9 3 4 )  r e p o r t  t h a t  s t a t e  
d e p a r t m e n t s  con c u r  w i t h  t h i s  b e l i e f  and a r e  i n  t h e  p r o c e s s  
o f  s t u d y i n g  t h e  i s s u e  and p l a n n i n g  f o r  com p u te r  l i t e r a c y  
r e q u l r e m e n t s .  In  r e s p o n s e  t o  t h e s e  e f f o r t s ,  t e a c h e r  
t r a i n i n g  i n s t i t u t i o n s  w i l l  need t o  im p lem e n t  computer- 
t r a i n i n g  program s f o r  t e a d h e r s .  As t h e s e  g ro u p s  s t u d y  and 
p l a n  f o r  com puter  l i t e r a c y  r e q u i r e m e n t s  and t r a i n i n g ,  i t  i s  
i m p o r t a n t  t h a t  t h e y  a d d r e s s  t h e  q u e s t i o n ,  what  c o m p e te n c ie s  
do t e a c h e r s  need i n  o r d e r  t o  use  c o m p u te rs  e f f e c t i v e l y  in  
e d u c a t i o n ,  (Grady  & P o i r o t ,  1 9 3 3 )?
Assumpti  ons
The f o l l o w i n g  a s s u m p t io n s  a p p l y  t o  t h i s  study*,
1. The use o f  c o m p u te rs  i n  e d u c a t i o n  w i l l  c o n t i n u e  t o  
e x p a n d ,
2 .  School  d i s t r i c t s  w i l l  b e g in  t o  a d o p t  c om puter  
l i t e r a c y  r e q u i r e m e n t s  f o r  h i g h  s choo l  g r a d u a t i o n ,  and 
s t a t e s  w i l l  a dop t  com puter  l i t e r a c y  c e r t i f i c a t i o n  s t a n d a r d s  
t h a t  w i l l  a p p l y  t o  a l l  t e a c h e r s .
11
3 .  C e r t i f i c a t i o n  r e q u i r e m e n t s  and t e a c h e r  t r a i n i n g  
prog ram s in  com puter  l i t e r a c y  need t o  r e f l e c t  b a s i c  
c om puter  c o m p e te n c ie s .
4 .  T h e re  a r e  no d e f i n e d  c o m p e t e n c ie s  i n  t h e  s t a t e  o f  
Nevada upon which t o  b a s e  c e r t i f i c a t i o n  r e q u i r e m e n t s  and 
t r a i n i n g  p ro g ra m s .
5 .  B a s ic  c o m p e t e n c ie s  s h o u ld  r e f l e c t  t h e  f e l t  needs  
o f  p r o s p e c t i v e  t e a c h e r s ,  p r o f e s s i o n a l  e d u c a t o r s ,  and 
e x p e r t s  in  h i g h e r  e d u c a t i o n  i n c l u d i n g  t h o s e  i n  com puter  
s c i  e n c e .
T h e o r e t i c a l  Framework  
T y l e r  R a t i o n a l e  
The model t h a t  was used i n  t h i s  i n v e s t i g a t i o n  was 
d e r i v e d  f ro m  a p o r t i o n  o f  t h e  T y l e r  (1 9 4 9 )  r a t i o n a l e  f o r  
v i e w i n g ,  a n a l y s i n g  and i n t e r p r e t i n g  t h e  c u r r i c u l u m  o f  an 
e d u c a t i o n a l  i n s t i t u t i o n .  The r a t i o n a l e  b e g i n s  w i t h  
i d e n t i f y i n g  f o u r  b a s i c  q u e s t i o n s  which  must be  answered i n  
d e v e l o p i n g  any c u r r i c u l u m .  These a r e :
1. What e d u c a t i o n a l  p u rp o s e s  s h o u ld  t h e  s choo l  seek  
t o  a t t a i n ?
2 .  What e d u c a t i o n a l  e x p e r i e n c e s  can be p r o v i d e d  t h a t  
a r e  l i k e l y  t o  a t t a i n  t h e s e  p u rp o s e s ?
3 .  How can t h e s e  e d u c a t i o n a l  e x p e r i e n c e s  be 
e f f e c t i v e l y  o r g a n i z e d ?
4 .  How can we d e t e r m i n e  w h e th e r  t h e s e  p u rp o s e s  a r e  
b e in g  a t t a i n e d ?  ( T y l e r ,  1 9 4 9 ,  p .  1)
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T h i s  s t u d y  was l i m i t e d  t o  T y l e r ' s  - f i r s t  q u e s t i o n ;  i t  
p r o v id e d  t h e  -framework f o r  i d e n t i f y i n g  t h e  g o a l s  and 
o b j e c t i v e s  o f  c o m p u te r  t r a i n i n g  f o r  t e a c h e r s — t h e  p u rp o s e  
o f  t h i s  i n v e s t i g a t i o n .  A c c o r d in g  t o  T y l e r ,  i t  i s  v i t a l  t o  
have  some c o n c e p t i o n  o f  t h e  g o a l s  to w a r d  which t h e  
e d u c a t i o n a l  p rog ram  i s  a im e d .  C l e a r  and c o n c i s e  o b j e c t i v e s  
a r e  t h e  f o u n d a t i o n  f o r  t h e  d e v e lo p m e n t  o f  e f f e c t i v e  
e d u c a t i o n a l  p ro g ra m s .  They become t h e  c r i t e r i a  by which  
m a t e r i a l s  a r e  s e l e c t e d ,  c o n t e n t  i s  o u t l i n e d ,  i n s t r u c t i o n a l  
p r o c e d u r e s  a r e  d e v e l o p e d ,  and t e s t s  and e x a m i n a t i o n s  a r e  
p r e p a r e d .  T h u s ,  i f  an e d u c a t i o n a l  p rogram  i s  t o  be  
d e v e lo p e d  s y s t e m a t i c a l l y  and i n t e l l i g e n t l y ,  t h e  e d u c a t i o n a l  
o b j e c t i v e s  must be e s t a b l i s h e d  f i r s t .  Once t h i s  has been  
a c c o m p l is h e d ,  t h e  s e l e c t i o n ,  o r g a n i z a t i o n ,  and e v a l u a t i o n  
o f  e d u c a t i o n a l  e x p e r i e n c e s  can be p u r s u e d .
The q u e s t i o n  i s ,  how a r e  t h e s e  o b j e c t i v e s  o b t a i n e d ?  
I n f o r m a t i o n  and know ledge  g a t h e r e d  f ro m  a v a r i e t y  o f  
s o u r c e s  w i l l  a i d  i n  t h i s  p r o c e s s .  A c c o rd in g  t o  T y l e r  
( 1 9 4 9 ) ,  "No s i n g l e  s o u r c e  o f  i n f o r m a t i o n  i s  a d e q u a te  t o  
p r o v i d e  a b a s i s  f o r  w is e  and c o m p re h e n s iv e  d e c i s i o n s  a b o u t  
t h e  o b j e c t i v e s  o f  t h e  s c h o o l"  (p .  3 ) .  Hamolsky <1983)  
w r i t e s  t h a t  e d u c a t o r s  s h o u ld  seek  m u l t i p l e  m easures  o f  
l e a r n e r s  needs f ro m  a w id e  r a n g e  o f  s o u r c e s .  Each s o u r c e  
has c e r t a i n  v a l u e  and s h o u ld  be g i v e n  c o n s i d e r a t i o n  when 
f o r m u l a t i n g  o b j e c t i v e s .  The f i r s t  q u e s t i o n  f rom  t h e  T y l e r  
r a t i o n a l e  i n c l u d e s  t h r e e  i m p o r t a n t  sourcesa  c o n te m p o r a r y  
l i f e ,  s u b j e c t  s p e c i a l i s t s  o r  e x p e r t s ,  and t h e  l e a r n e r s
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t h e m s e l v e s .  The q u e s t i o n s  posed i n  t h e  S t a t e m e n t  o f  t h e  
P ro b le m  r e l a t e  t o  t h e  g a t h e r i n g  o f  i n f o r m a t i o n  f ro m  t h e s e  
t h r e e  s o u r c e s .  Q u e s t i o n  o n e ,  What i s  t h e  im p a c t  o f  
c o m p u te r s  on s o c i e t y ? ,  p e r t a i n s  t o  t h e  f i r s t  s o u r c e ,  
c o n t e m p o r a r y  l i f e .  Q u e s t i o n s  two and t h r e e ,  What do 
e x p e r t s  i n  t h e  f i e l d  and what  do t h e  p r o f e s s o r s  r e g a r d  as  
s k i l l s  t h a t  t e a c h e r s  need i n  o r d e r  t o  u s e  c o m p u te r s  
e f f e c t i v e l y ? ,  c o n c e r n  t h e  second s o u r c e ,  t h e  s u b j e c t  
s p e c i a l i s t s .  Q u e s t i o n s  f o u r  and f i v e ,  What do t h e  
p r e s e r v i c e  s t u d e n t s  and what  do t h e  t e a c h e r s  p e r c e i v e  t o  be  
i m p o r t a n t  s k i l l s  f o r  u s in g  c o m p u te r s  i n  t h e  c l a s s r o o m ? ,  
r e f e r  t o  t h e  l a s t  s o u r c e ,  t h e  l e a r n e r s .
S t u d i e s  o f  C o n te m p o r a r y  L i f e  O u t s i d e  t h e  School
An i n v e s t i g a t i o n  o f  t h e  n a t u r e  o f  t h e  p r e s e n t  s o c i e t y  
w i l l  e n a b l e  t h e  e d u c a t o r  t o  d e t e r m i n e  more a c c u r a t e l y  t h e  
k i n d s  o f  c o m p e te n c ie s  needed  by l e a r n e r s .  T y l e r  s a y s  t h e r e  
a r e  two commonly used a r g u m e n ts  f o r  a n a l y s i n g  c o n te m p o r a r y  
l i f e  i n  o r d e r  t o  g a t h e r  s u g g e s t i o n s  f o r  e d u c a t i o n a l  
o b j e c t i v e s .  The f i r s t  a rg u m e n t  i s  t h a t  l i f e  i s  c o n t i n u a l l y  
c h a n g in g  and b e c a u s e  o f  i t s  c o m p l e x i t y  i t  i s  n e c e s s a r y  t o  
f o c u s  e d u c a t i o n  upon t h e  c r i t i c a l  a s p e c t s  o f  p r e s e n t  l i f e .  
The second a rg u m e n t  i s  t h a t  l e a r n i n g  i s  more r e l e v a n t  i f  i t  
r e l a t e s  d i r e c t l y  t o  c o n te m p o r a r y  l i v i n g .  G r o f f  ( 1 9 0 2 )  
c o n t e n d s  t h a t  p o s t s e c o n d a r y  i n s t i t u t i o n s  s h o u ld  m o n i t o r  
changes  i n  s o c i e t y  t o  d e v e l o p  t h e  most l i k e l y  s c e n a r i o  o f  
i t s  f u t u r e ,  th e n  t r a n s l a t e  t h i s  i n t o  g o a l s  and o b j e c t i v e s
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t o  w h ic h  r e s o u r c e s  can be a l l o c a t e d  and p ro g ra m s  f o c u s e d .  
One a c c e p t a b l e  method f o r  g a t h e r i n g  i n f o r m a t i o n  a b o u t  
c o n t e m p o r a r y  l i f e  i s  t h r o u g h  a r e v i e w  o f  t h e  l i t e r a t u r e .  
R e s e a rc h  s t u d i e s ,  r e p o r t s ,  b o o k s ,  and n ew spap er  and  
m a g a z in e  a r t i c l e s  a r e  a l l  a c c e p t a b l e  s o u r c e s .
The c o m p u te r  has had a p r o f o u n d  im p a c t  on s o c i e t y ,  and 
a c o n s i d e r a b l e  amount o f  a t t e n t i o n  has been d e v o te d  t o  t h i s  
t o p i c .  T h e r e f o r e ,  a r e v i e w  o f  t h e  l i t e r a t u r e  c o n c e r n i n g
t h e  e f f e c t s  o f  t h e  c o m p u te r  on c o n te m p o r a r y  l i f e  and t h e
k n o w le d g e  and s k i l l s  needed by t o d a y ' s  c i t i z e n s  was 
u n d e r t a k e n  as  p a r t  o f  t h i s  s t u d y .  These  s k i l l s  w e re  t h e n  
i n c o r p o r a t e d  as  c o m p e te n c ie s  on a c om puter  s u r v e y .  The  
i n f o r m a t i o n  y i e l d e d  by t h i s  r e v i e w  i s  p r e s e n t e d  i n  C h a p t e r  
1 1 .
S u g g e s t i o n s  a b o u t  O b j e c t i v e s  f ro m  S u b j e c t  S p e c i a l i s t s
E x p e r t s  i n  t h e  c o n t e n t  a r e a s  a r e  a n o t h e r  s o u r c e  o f  
o b j e c t i v e s .  B ru n e r  ( i 9 6 0 )  c o n c u r s  w i t h  t h i s  v i e w .  He 
c l a i m s  t h a t  t h e  " b e s t  m inds i n  any p a r t i c u l a r  d i s c i p l i n e
must be p u t  t o  work on t h e  t a s k  o f  d e v e l o p i n g  o b j e c t i v e s
and c u r r i c u l u m "  (p .  1 9 ) .  G o od lad  ( 1 9 6 6 ) ,  t o o ,  c o n te n d s  
t h a t  f i r s t - r a t e  c u r r i c u l u m  d e v e lo p m e n t  (w h ic h  i n v o l v e s  t h e  
i d e n t i f i c a t i o n  o f  o b j e c t i v e s )  demands t h e  c o o r d i n a t i o n  o f  a 
v a s t  a r r a y  o f  r e s o u r c e s ,  i n c l u d i n g  s u b j e c t - m a t t e r  
s p e c i a l i s t s ,  e x p e r i e n c e d  t e a c h e r s ,  and e d u c a t i o n i s t s  w i t h  a 
b ro a d  u n d e r s t a n d i n g  o f  s c h o o l i n g .
S u b j e c t  s p e c i a l i s t s  and p r o f e s s i o n a l  a s s o c i a t i o n s
o f t e n  p u b l i s h  t h e i r  reco m m e n d a t io n s  r e g a r d i n g  c u r r i c u l u m  
c o n t e n t ,  and t h e s e  r e p o r t s  make h e l p f u l  s u g g e s t io n s  
r e g a r d i n g  e d u c a t i o n a l  o b j e c t i v e s .  T y l e r  sa ys  t h a t  many o f  
t h e s e  r e p o r t s  do n o t  l i s t  o b j e c t i v e s  s p e c i f i c a l l y ;  h o w e v e r ,  
i n f e r e n c e s  can be drawn f rom  t h e i r  s t a t e m e n t s  r e g a r d i n g  
i m p l i e d  o b j e c t i v e s .  He s u g g e s ts  t h a t  t h e s e  r e p o r t s  be 
c a r e f u l l y  r e a d .  One can th e n  d e t e r m i n e  t h e  m a jo r  f u n c t i o n  
t h e  s u b j e c t  s e r v e s .  From t h i s  d e t e r m i n a t i o n ,  a l i s t  o f  
e d u c a t i o n a l  o b j e c t i v e s  may be f o r m u l a t e d .  T h i s  s t u d y  
i n c l u d e d  a s e a r c h  f o r  p u b l i s h e d  a r t i c l e s  and r e p o r t s  
r e g a r d i n g  c om puter  c o m p e te n c ie s  f a r  t e a c h e r s ,  and C h a p te r  
I I  c o n t a i n s  a r e v i e w  o f  t h e  re c o m m e n d a t io n s  s e t  f o r t h  by 
v a r i o u s  g ro u p s  and i n d i v i d u a l s .  These  reco m m e n d a t io n s  
became t h e  b a s i s  f o r  t h e  d e v e lo p m e n t  o f  a s u r v e y  on 
com puter  c o m p e te n c ie s  f o r  t e a c h e r s .
The e x p e r t  i s  t h e  s o u r c e  o f  o b j e c t i v e s  moot commonly 
used i n  s c h o o l s  and c o l l e g e s .  Many s c h o o l  and c o l l e g e  
t e x t b o o k s  a r e  w r i t t e n  by s u b j e c t  s p e c i a l i s t s  and l a r g e l y  
r e f l e c t  t h e i r  v i e w s .  C ourses  o f  s t u d y  p r e p a r e d  by c o l l e g e  
and u n i v e r s i t y  g ro u p s  a r e  u s u a l l y  d e v e lo p e d  by s u b j e c t  
s p e c i a l i s t s  and r e p r e s e n t  t h e i r  i d e a s  a b o u t  t h e  o b j e c t i v e s  
t h a t  t h e  prog ram s s h o u ld  a t t e m p t  t o  a t t a i n .
The work o f  e x p e r t s  a t  s e l e c t e d  u n i v e r s i t i e s  i n  t h e  
U .S .  and Canada has much t o  c o n t r i b u t e  i n  t h e  f o r m u l a t i o n  
o f  com puter  c o m p e t e n c ie s ,  and p a r t  o f  t h i s  s tu d y  e n t a i l e d  
t h e  s o l i c i t a t i o n  o f  i n f o r m a t i o n  f rom  t h e s e  i n s t i t u t i o n s .  
S in c e  t h e  combined know ledge  o f  p r o f e s s o r s  o f  c om puter
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s c i e n c e  and p r o f e s s o r s  o f  e d u c a t i o n  i s  a n o t h e r  s o u r c e  o f  
i n f o r m a t i o n ,  t h e  s t u d y  a l s o  i n v o l v e d  s u r v e y i n g  t h e s e  tw o  
g r o u p s .  The p r o c e s s  o f  o b t a i n i n g  i n f o r m a t i o n  f ro m  t h e s e  
s o u r c e s — t h e  u n i v e r s i t i e s  and t h e  p r o f e s s o r s — i s  d e t a i l e d  
i n  C h a p t e r  111.
S t u d i e s  o f  t h e  L e a r n e r s  T h e m s e lv e s
S i n c e  e d u c a t i o n  i s  a p r o c e s s  o f  c h a n g in g  t h e  b e h a v i o r
p a t t e r n s  o f  p e o p l e ,  e d u c a t i o n a l  o b j e c t i v e s  r e p r e s e n t  t h e  
k i n d s  o f  cha n g e s  i n  b e h a v i o r  t h a t  an e d u c a t i o n a l  
i n s t i t u t i o n  a t t e m p t s  t o  b r i n g  a b o u t  i n  t h e  s t u d e n t s .  
T h e r e f o r e ,  a s t u d y  o f  t h e  b e h a v i o r  o f  t h e  l e a r n e r s  
t h e m s e l v e s  s h o u ld  s e r v e  t o  i d e n t i f y  needed c h a n g e s .  The  
i d e a  i s  t o  g a t h e r  i n f o r m a t i o n  a b o u t  t h e  c u r r e n t  s t a t u s  o f  
t h e  l e a r n e r  and com pare  t h a t  s t a t u s  w i t h  some c o n c e p t i o n  o f  
an a c c e p t a b l e  norm. Any d i f f e r e n c e  be tw e e n  t h e  tw o  would  
th e n  r e p r e s e n t  a n e e d .
A d u l t  l e a r n e r s  a r e  c a p a b l e  o f  p e r f o r m i n g  a 
s e l f - e v a l u a t i o n  o f  n e e d s  i n  r e l a t i o n s h i p  t o  i d e n t i f i e d  
c o m p e t e n c ie s  (H a m o ls k y ,  1 9 0 3 ) .  T h u s ,  g i v e n  a l i s t  o f  
s u g g e s te d  s k i l l s  and a b i l i t i e s  t h a t  r e l a t e  t o  e f f e c t i v e  use  
o f  c o m p u te r s  i n  e d u c a t i o n ,  p r e s e r v i c e  s t u d e n t s  and t e a c h e r s  
can a s s i s t  i n  t h e  i d e n t i f i c a t i o n  o f  n e e d s — needs  t h a t  l a t e r  
t r a n s l a t e  i n t o  o b j e c t i v e s .  I n  t h i s  s t u d y ,  p r e s e r v i c e  
s t u d e n t s  and c o m p u t e r - u s i n g  t e a c h e r s  w e re  . s u r v e y e d , and
t h i s  p r o c e s s  i s  d e s c r i b e d  i n  C h a p t e r  I I I .
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L i m i t a t i o n s
T h i s  i n v e s t i g a t i o n  was l i m i t e d  by two f a c t o r s .  F i r s t ,  
t h e  s u b j e c t s  s e l e c t e d  f o r  t h i s  s t u d y  w e re  c o m p u t e r - u s i n g  
t e a c h e r s  f r o m  t h e  C l a r k  C ounty  Schoo l  D i s t r i c t  and  
p r o f e s s o r s  and s t u d e n t s  f ro m  t h e  U n i v e r s i t y  o f  N e v a d a ,  Las  
Vegas .  Second ,  r a t h e r  th a n  a random s a m p le ,  t h e  o u t s i d e  
e x p e r t s  were  c o m p r is e d  o f  t h o s e  i n s t i t u t i o n s  o f  h i g h e r  
e d u c a t i o n  l i s t e d  i n  t h e  March 1983 and March 1984 i s s u e s  o f  
The Com puting  T e a c h e r  as o f f e r i n g  c o m p u te rs  i n  e d u c a t i o n  
c o u r s e s .  Due t o  t h e s e  l i m i t a t i o n s ,  t h e  r e s u l t s  o f  t h i s  
s tu d y  may have  l i m i t e d  a p p l i c a t i o n .
D e f i n i t i o n  o f  Terms
A p p l i c a t i o n  p r o g ra m s a Program s t h a t  make t h e  c om puter  
do u s e f u l  work such as a c c o u n t i n g  and p a y r o l l  t a s k s .  T h e r e  
a r e  a l s o  p rog ra m s  t h a t  p e r f o r m  o t h e r  t y p e s  o f  t a s k s .  Fo r  
e x a m p le ,  a c o m p i l e r  p rog ram  t r a n s l a t e s  a h i g h - l e v e l  
la n g u a g e  such as  F o r t r a n  o r  COBOL i n t o  m ach ine  la n g u a g e .
A r t i f i c i a l  i n t e l 1 i q e n c e a A b r a n c h  o f  com puter  s c i e n c e  
t h a t  i s  i n v o l v e d  w i t h  u s in g  c o m p u te rs  t o  s o l v e  p ro b le m s  
t h a t  seem t o  r e q u i r e  human i n t e l l i g e n c e  < S an d e rs ,  1 9 8 3 ) .
A u t h o r i n g  l a n g u a g e ! A la n g u a g e  t h a t  a l l o w s  t h e  u s e r  
t o  p rog ram  w i t h o u t  h a v in g  much know ledge  o f  a c om puter  
l a n g u a g e  (C o b u rn ,  e t  a l . ,  1 9 8 2 ) .
C o m p e te n c ie s : R e q u i s i t e  a b i l i t i e s  o r  q u a l i t i e s .
Computer  l i t e r a c y : A c u l t u r a l  phenomenon which
i n c l u d e s  t h e  f u l l  r a n g e  o f  s k i l l s ,  k n o w le d g e ,
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u n d e r s t a n d i n g s ,  v a l u e s  and r e l a t i o n s h i p s  n e c e s s a r y  t o  
• fu n c t io n  e f f e c t i v e l y  and c o m f o r t a b l y  as a c i t i z e n  o f  a 
c o m p u t e r - b a s e d  s o c i e t y  < W a t t ,  1 9 8 2 ) .
Com puter  p r o g r a m s A s e r i e s  o f  commands t h a t  i n s t r u c t  
t h e  c o m p u te r  t o  p r o d u c e  t h e  d e s i r e d  r e s u l t s  ( S a n d e r s ,
1 9 8 3 ) .
Co m p u t e r i z e d  d r i l l  and p r a c t i c e a A c o m p u te r  p ro g ra m  
t h a t  d r i l l s  t h e  l e a r n e r  i n  o r d e r  t o  r e i n f o r c e  p r e v i o u s l y  
t a u g h t  c o n c e p t s  ( J o i n e r ,  V e n s e l , Ross & S i l v e r s t e i n ,  1 9 8 2 ) .
C o m p u t e r i z e d  s i m u l a t i o n s a A c o m p u te r  p ro g ra m  wh ich  
m odels  o r  i m i t a t e s  a r e a l  o r  i m a g i n a r y  s y s te m  based on t h e  
m o d e l e r ' s  t h e o r y  o f  t h e  o p e r a t i o n  o f  t h a t  s y s te m  (Graham,  
1 9 8 3 ) .
C om puters  i n  e d u c a t i o n  a The use  o f  c o m p u te r s  as  
r e s o u r c e s  i n  e d u c a t i o n  f o r  i n s t r u c t i o n a l ,  management ,  or  
r e s e a r c h  p u rp o s e s  (M o u rs u n d ,  1 9 8 0 ) .
D a t a  ba s e  management p r o g r a m : A c o m p u te r  p ro g ra m  t h a t
b u i l d s ,  m a i n t a i n s  and p r o v i d e s  a c c e s s  t o  a c o l l e c t i o n  of  
r e l a t e d  d a t a  (S a n d e r s ,  1 9 8 3 ) .
H a r d w a r e s The p h y s i c a l  components  w h ic h  make up a 
c o m p u te r  sys te m  (C o b u r n ,  e t  a l . ,  1 9 8 2 ) .
L08Q a A c o m p u t e r - b a s e d  l e a r n i n g  e n v i r o n m e n t  i n  w h ic h  
s t u d e n t s  l e a r n  c o m p u te r  p r o g ra m m in g ,  p r o b l e m - s o l v i n g ,  
g e o m e t r i c  c o n c e p t s ,  and l o g i c a l  t h i n k i n g  ( P a p e r t ,  1 9 8 0 ) .
P e r i p h e r a l 8 Any a d d -o n  d e v i c e  t o  a c o m p u t e r ,  such as  
a p r i n t e r ,  t h a t  can t r a n s f e r  i n f o r m a t i o n  t o  and f ro m  t h e  
c o m p u te r  ( P a t t e r s o n  8< P a t t e r s o n ,  1 9 8 3 ) .
Pro g ra m m e r ; One who d e s i g n s ,  w r i t e s ,  t e s t s ,  and 
m a i n t a i n s  c om puter  p ro g ra m s  (S a n d e r s ,  1 9 8 3 ) .
S o f t w a r e s The p ro g ra m s  used t o  o p e r a t e  a com puter  
( P a t t e r s o n  & P a t t e r s o n ,  1 9 8 3 ) .
T u t o r i a l  s o f t w a r e s A c o m p u te r  p ro g ra m  t h a t  i n s t r u c t  
t h e  s t u d e n t  i n  some a r e a  o f  k n o w le d g e  i n  somewhat t h e  way 
t e a c h e r  would  i n  a o n e - t o - o n e  s i t u a t i o n  (C o b u r n ,  e t  a l . ,
1 9 8 2 ) .
Word p r o c e s s i n g s The use o f  c o m p u te r s  t o  c r e a t e ,  
v i e w ,  e d i t ,  s t o r e ,  r e t r i e v e ,  and p r i n t  t e x t  m a t e r i a l  
(M our3und ,  1 9 8 0 ) .
CHAPTER I I
R ev iew  o f  R e l a t e d  L i t e r a t u r e  
The l i t e r a t u r e  r e v i e w  i s  c o m p r is e d  o-f t h r e e  main  
s e c t i o n s .  The f i r s t  s e c t i o n  r e l a t e s  t o  T y l e r ' s  
c o n t e m p o r a r y  l i f e  as  a s o u r c e  o f  e d u c a t i o n a l  o b j e c t i v e s  and  
r e v i e w s  t h e  im p a c t  o f  c o m p u te rs  on s o c i e t y .  S i n c e  t h e  
a p p l i c a t i o n s  o f  c om pute rs  i n  e d u c a t i o n  have  an im p a c t  on 
s o c i e t y  and ha v e  i m p o r t a n t  i m p l i c a t i o n s  f o r  what  i t  i s  t h a t  
t e a c h e r s  need t o  know t o  use  the m ,  t h e  second s e c t i o n  
p e r t a i n s  t o  t h e  uses  o f  c o m p u te rs  i n  e d u c a t i o n .  The l a s t  
s e c t i o n  c o n c e r n s  T y l e r ' s  s u b j e c t  s p e c i a l i s t s  as  a s o u r c e  o f  
e d u c a t i o n a l  o b j e c t i v e s  and i n c l u d e s  a r e v i e w  o f  t h e  
a r t i c l e s  c o n t a i n i n g  s p e c i a l i s t s '  re co m m e n d a t io n s  r e g a r d i n g  
com puter  c o m p e te n c ie s  f o r  t e a c h e r s .  As s t a t e d  e a r l i e r ,  
com puter  c o m p e te n c ie s  g le a n e d  f ro m  each o f  t h e s e  a r e a s  were  
used i n  t h e  d e v e lo p m e n t  o f  a co m p u te r  com petency s u r v e y .
The Im pact  o f  Computers  on S o c i e t y  
In  r e s e a r c h i n g  t h e  im p a c t  o f  c o m p u te rs  on s o c i e t y ,  
t h e r e  a r e  two i m p o r t a n t  them es w i t h  wh ich  one must d e a l .  
These themes a r e  (a )  t h e  e x t e n t  o f  c om puter  use and (b) t h e  
consequences  f o r  man and s o c i e t y .  These  two them es p r o v i d e  
t h e  f ra m e w o rk  f o r  t h i s  r e v i e w .  S i n c e  com puter  use i s  so 
w i d e s p r e a d ,  t h e  d i s c u s s i o n  i s  l i m i t e d  t o  t h e  m a jo r
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a p p l i c a t i o n s  and c o n s e q u e n c e s .  E d u c a t i o n a l  us e s  a r e  
a d d r e s s e d  i n  t h e  n e x t  s e c t i o n  o-f t h e  l i t e r a t u r e  r e v ie w g  
t h e r e f o r e ,  t h e y  a r e  o m i t t e d  h e r e .  T h i s  d i s c u s s i o n  c l o s e s  
w i t h  c o n c l u s i o n s  r e g a r d i n g  t h e  k n o w le d g e  and s k i l l s  needed  
by t o d a y ' s  c i t i z e n s  t o  l i v e  and work i n  a c o m p u t e r i z e d  
s o c i e t y .
E x t e n t  o-f Computer  Use  
The c o m p u te r  has  to u c h e d  n e a r l y  e v e r y  p h as e  o-f l i f e  i n  
some way. T h i s  d i s c u s s i o n  i l l u s t r a t e s  t h e  e x t e n t  o f  use  by 
d i s c u s s i n g  t h e  c om puter  as  i t  r e l a t e s  t o  e l e v e n  d i f f e r e n t  
a r e a s .  Th ese  a r e a s  a r e  (a> t h e  home and consumer p r o d u c t s ,  
(b )  c o m p u te r s  and c o m m u n ic a t io n s ,  <c> t r a n s p o r t a t i o n , <d>
m e d i c i n e ,  (e )  s i m u l a t i o n s  and m o d e ls ,  <f> c o m p u te r s  and 
g o v e r n m e n t ,  (g> c o m p u te rs  i n  b u s i n e s s ,  <h> c o m p u te r s  i n  
a g r i c u l t u r e ,  ( i )  i n d u s t r y  and c o m p u t e r s ,  ( j>  r o b o t s  and 
a r t i f i c i a l  i n t e l l i g e n c e ,  and <k> c o m p u te rs  i n  t h e  a r t s .
The Home and Consumer P r o d u c t s
M i c r o p r o c e s s o r s  a r e  b e i n g  i n s t a l l e d  i n  a v a s t  a r r a y  o f  
consumer p r o d u c t s .  Th es e  "embedded" c o m p u te r s  a r e  so 
w i d e l y  used t h a t  i t  i s  i m p a s s i b l e  t o  l i s t  a l l  t h e  
a p p l i c a t i o n s .  I n  a d d i t i o n ,  new us e s  a p p e a r  a lm o s t  d a i l y  
(Graham, 1 9 8 3 ) .  T o a s t e r s ,  m ic ro w a v e  o v e n s ,  e l e c t r i c  
r a n g e s ,  r e f r i g e r a t o r s ,  w a s h e r s ,  d r y e r s ,  and s e w in g  m ach ines  
a r e  a few  e x a m p le s  o f  a p p l i a n c e s  t h a t  c o n t a i n  
m i c r o p r o c e s s o r s  (G r a y s o n ,  1984 ;  K i n g ,  1 9 8 2 ,  W h e e lo c k ,
1 9 8 1 ) .  A u to m o b i le ®  ha v e  b u i l t  i n  c o m p u te rs  t h a t  m o n i to r  
p e r f o r m a n c e ,  d i s p l a y  r e l e v a n t  d a t a ,  and d i a g n o s e  p ro b le m s  
(Graham, 1 9 8 3 ) .  Modern a u t o m a t i c  cam eras  u t i l i z e  
m i c r o p r o c e s s o r s  t o  c o n t r o l  t h e  a d j u s t m e n t s  needed t o  
p r o d u c e  h ig h  q u a l i t y  p i c t u r e s  ( W i l l i a m s ,  G . , 1 9 8 4 ) .  
T e le p h o n e s  w i t h  m ic r o p r o c e s s o r s  i n s i d e  can s t o r e  f r e q u e n t l y  
d i a l e d  numbers and r e c a l l  them a t  t h e  to u c h  o f  a b u t t o n ,  o r  
t h e y  can compute t h e  c o s t  o f  lo n g  d i s t a n c e  c a l l s  (Graham,
1 9 8 3 ) .  C o m p u te r iz e d  t h e r m o s t a t s  can m o n i t o r  and c o n t r o l  
t h e  t e m p e r a t u r e  o f  homes (Kemeny, 1 9 8 3 ) .  W a tc h e s ,  
c a l c u l a t o r s ,  o r g a n s ,  and home v i d e o  and h a n d - h e l d  
e l e c t r o n i c  games a r e  a d d i t i o n a l  consumer p r o d u c t s  t h a t  
c o n t a i n  t h e s e  m i n i a t u r e  c o m p u te rs  (Graham, 1983;  K in g ,
1 9 8 2 ) .
In  a d d i t i o n  t o  t o d a y ' s  embedded c o m p u te rs  which  
e nh a n c e  t h e  c a p a b i l i t i e s  o f  a v a r i e t y  o f  p r o d u c t s ,  t h e r e  
a r e  t h e  p e r s o n a l  c o m p u te rs  t h a t  p r o v i d e  t h e  home u s e r  w i t h  
a v a s t  a r r a y  o f  a d d i t i o n a l  s e r v i c e s .  Uses e x t e n d  t o  word  
p r o c e s s i n g ,  r e c o r d  k e e p in g  and d a t a  ba s e  management 
s y s te m s ,  f i n a n c i a l  c a l c u l a t i o n s  and p l a n n i n g ,  and h o b b i e s ,  
s p o r t s  and games (Graham, 1983;  Kemeny, 1 9 8 3 ) .
C om puters  and C om m u nica t ion s
" C o m p u n ic a t io n s "  i s  a t e rm  c o in e d  by H a r v a r d  p r o f e s s o r  
A nthony  Q e t t i n g e r ,  t o  d e s c r i b e  t h e  m erger  o f  com p u t in g  and 
c o m m u n ic a t io n s  t e c h n o l o g y  (W h e e lo c k ,  1 9 8 1 ) .  T h i s  m erger  
e n a b l e s  c om puters  t o  com m unicate  w i t h  one a n o t h e r  th r o u g h
t e l e p h o n e  l i n e s ,  t e l e v i s i o n  c a b l e s ,  and s a t e l l i t e  l i n k s .  
Spencer  ( 1 9 7 4 )  d e s c r i b e s  t h i s  as  one o f  t h e  most i m p o r t a n t  
e v e n t s  o f  o u r  t i m e s .  He s a y s ,  "The two t e c h n o l o g i e s  
complement each o t h e r  and i n  c o m b i n a t i o n  t h e i r  power i s  
m u l t i p l i c a t i v e ,  n o t  a d d i t i v e "  <p. 1 7 1 ) .  T o g e t h e r ,  t h e y  
p r o v i d e  a means th r o u g h  w h ich  a v a r i e t y  o f  s e r v i c e s  can be 
o f f e r e d  t o  b u s i n e s s e s  and i n d i v i d u a l s .  F o r  e x a m p le ,  
i n f o r m a t i o n  u t i l i t i e s ,  such as v i d e o t e x  or  v i e w d a t a ,  
p r o v i d e  t h e i r  s u b s c r i b e r s  w i t h  i n f o r m a t i o n  on v a r i o u s  
s u b j e c t s  ( M a r t i n ,  1 9 8 2 ) .  O t h e r  a p p l i c a t i o n s  i n c l u d e  
t e l e c o n f e r e n c i n g ,  e l e c t r o n i c  b u l l e t i n  b o a r d s ,  and 
e l e c t r o n i c  m a i l i n g ,  s h o p p in g ,  and b a n k in g  (Moses, 1 9 7 9 ) .  
E l e c t r o n i c  v e r s i o n s  o f  new spap ers  a r e  a v a i l a b l e  ( P e t r o s k i  ,
1 9 8 2 ) ,  and a t  l e a s t  two e l e c t r o n i c  e n c y c l o p e d i a s  a r e  
a l r e a d y  o n - l i n e  (Rossman, 1 9 8 2 ) .  " T e le c o m m u t in g "  ( T o f f l e r ,
1980)  makes i t  p o s s i b l e  f o r  i n f o r m a t i o n  w o r k e r s  t o  work a t  
home and send t h e  r e s u l t s  o f  t h e i r  l a b o r s  t o  t h e i r  
e m p lo y e r s .
T r a n s p o r t a t i o n
Com puters  ha v e  a p p l i c a t i o n s  f o r  b o th  p r i v a t e  
a u t o m o b i l e s  and mass t r a n s p o r t a t i o n .  V e h i c l e  and 
p e d e s t r i a n  t r a f f i c  a r e  c o n t r o l l e d  by c o m p u te rs  w i t h  
i n c r e a s i n g  f r e q u e n c y  ( S p e n c e r ,  1 9 7 4 ) .  A i r l i n e s  o p e r a t e  
complex c o m p u t e r i z e d  r e s e r v a t i o n  s y s te m s ,  and a i r  t r a f f i c  
c o n t r o l l e r s  m o n i t o r  a i r  t r a f f i c  on r a d a r  s c r e e n s  w i t h  
c o m p u te r -b a s e d  r a d a r  system s ( S t e r n  & S t e r n ,  1 9 8 3 ) .  R ap id
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t r a n s i t  s y s te m s ,  r a i l r o a d s ,  and s h i p s  a r e  o t h e r  fo rm s  o f  
t r a n s p o r t a t i o n  t h a t  a r e  c o n t r o l l e d  by c o m p u te rs  ( S p e n c e r ,  
1 9 7 4 ) .  C ar  p o o l s  a r e  fo rm ed  by c o m p u te rs  t h a t  match  
w o r k e r s  who l i v e  i n  common a r e a s  and have common 
d e s t i n a t i o n s  (Graham, 1 9 8 3 ) .
Medi c i n e
The m e d ic a l  p r o f e s s i o n  has e n l i s t e d  t h e  s u p p o r t  o f  
c o m p u te rs  i n  r e c e n t  y e a r s .  C om puters  a r e  used t o  c o l l e c t ,  
s t o r e ,  and m a i n t a i n  m e d ic a l  h i s t o r i e s  o f  p a t i e n t s ,  as  w e l l  
as a u to m a te  h o s p i t a l  p r o c e d u r e s  th r o u g h  t h e  use o f  h o s p i t a l  
i n f o r m a t i o n  syste m s  (E v a n s ,  1979$ W i l l i a m s ,  F .  , 1 9 8 2 ) .  
Com puters  a r e  used f o r  p a t i e n t  m o n i t o r i n g ,  and com puter  
c o n t r o l l e d  l a b o r a t o r y  p rog ra m s  e n a b l e  h o s p i t a l s  t o  l i n k  
do zen s  o f  l a b  i n s t r u m e n t s  t o  a c om puter  f o r  a u t o m a t i c  
m o n i t o r i n g  and r e p o r t i n g  o f  l a b  t e s t  r e s u l t s  ( S a n d e r s ,
1 9 8 3 ) .  Computer  p rogram s can d i a g n o s e  a p a t i e n t ' s  i l l n e s s  
and make s u g g e s t i o n s  a b o u t  t h e  p r o p e r  t r e a t m e n t  (Graham,
1 9 8 3 ) .  R e s e a r c h e r s  a r e  e x p e r i m e n t i n g  w i t h  c om puter  
c o n t r o l l e d  e l e c t r i c a l  s t i m u l a t i o n  t h e r a p y  f o r  t h e  
r e g e n e r a t i o n  o f  human body p a r t s  ( J o n e s ,  1 9 8 2 ) .  
C o m p u t e r - a i d e d  d e s ig n  and m a n u f a c t u r i n g  a r e  used i n  t h e  
d e v e lo p m e n t  o f  r e p la c e m e n t  h i p s ,  arms and l e g s  ( K r o g e r ,
1 9 8 4 ) .  Common com puter  us e s  i n  s c i e n t i f i c  and m e d ic a l  
r e s e a r c h  i n c l u d e  c o n t r o l l i n g  l a b o r a t o r y  e q u ip m e n t ,  
a n a l y z i n g  e x p e r i m e n t a l  r e s u l t s ,  r e d u c i n g  d a t a  t o  u s e f u l  
f o r m s ,  and s i m u l a t i n g  r e a l  s y s te m s  (Graham, 1 9 8 3 ) .
S i m u l a t i o n s  and M o d e ls
S i m u l a t i o n  i s  t h e  use  o f  a model i n  t h e  a t t e m p t  t o  
r e f l e c t  t h e  b e h a v i o r  o f  a r e a l  p e r s o n ,  p r o c e s s ,  o r  s y s te m  
( S p r i e t  & V a n s t e e n k i s t e , 1 9 8 2 ) .  M ode ls  can t r a c e  t h e  
c o n s e q u e n c e s  o f  a l t e r n a t i v e  d e c i s i o n s  and s u g g e s t  s o l u t i o n s  
t o  c e r t a i n  p r o b le m s  (D e k e n ,  1 9 8 1 ) .  Economic and  
s o c io e c o n o m ic  m ode ls  a r e  used f o r  f o r e c a s t i n g  and  
d e v e l o p i n g  econom ic  p o l i c i e s  ( S h u b i k ,  1 9 7 9 ) .  F i n a n c i a l  
m odels  a r e  used by c om pa n ie s  t o  a s s i s t  i n  t h e  d e v e lo p m e n t  
o f  o v e r a l l  b u s i n e s s  s t r a t e g i e s .  G e o l o g i s t s ,  a s t r o n o m e r s ,  
and e c o l o g i s t s  a l l  u t i l i z e  m ode ls  t o  g a i n  i n s i g h t s  i n t o  t h e  
b e h a v i o r  o f  c e r t a i n  s y s te m s  (Graham , 1 9 8 3 ) .  E n g i n e e r s  t e s t  
t h e  d e s i g n  o f  a new p r o d u c t  b e f o r e  g o in g  t o  t h e  e x p e n s e  o f  
b u i l d i n g  t h e  a c t u a l  w o r k in g  model ( K r a u s e ,  1 9 8 2 ) .  The  
a e r o s p a c e  i n d u s t r y  uses  f l i g h t  s i m u l a t o r s  f o r  t r a i n i n g  
s t u d e n t s  so as  t o  e l i m i n a t e  t h e  r i s k  o f  l o s s  o f  l i f e  and 
a i r c r a f t  (F is h m a n ,  1 9 8 2 ) .  A s t r o n a u t s  e x p e r i e n c e  s p a c e  and 
f l i g h t  c o n d i t i o n s  t h r o u g h  t h e  use  o f  s p e c i a l  s i m u l a t i o n  
s y s te m s  ( S p e n c e r ,  1 9 7 4 ) .  Com puter  m odels  w h ic h  s i m u l a t e  
em ergency  m e d ic a l  s i t u a t i o n s  a r e  used f o r  t r a i n i n g  m e d ic a l  
s t u d e n t s  (F is h m a n ,  1 9 8 2 ) .
C om puters  and Government
The U n i t e d  S t a t e s  g o v e rn m e n t  i s  one o f  t h e  l a r g e s t  
u s e r s  o f  c o m p u te rs  i n  t h e  w o r l d  (G len n  & K l a s s e n ,  1 9 8 3 ) .
The s t o r a g e  c a p a c i t y  and o v e r a l l  c a p a b i l i t i e s  o f  t h e  
c o m p u te r  as a f a s t  and a c c u r a t e  p r o c e s s o r  o f  i n f o r m a t i o n
a r e  c r i t i c a l  t o  t h e  - f u n c t i o n i n g  o-f t h e  g o v e r n m e n t .  
S t a t i s t i c a l  d a t a b a n k s  a r e  m a i n t a i n e d  -for r e s e a r c h  and  
p o l i c y  p l a n n i n g .  I n f o r m a t i o n  d a t a b a n k s  a r e  used f o r
go v e rn m e n t  r e g u l a t o r y  o p e r a t i o n s  and la w  e n f o r c e m e n t  
a c t i v i t i e s .  I n f o r m a t i o n  g a t h e r e d  by t h e  g o v e rn m e n t  i s  a l s o  
used f o r  s y s te m s  a n a l y s i s  p u r p o s e s .  M i l i t a r y ,  s o c i a l ,  and 
econom ic  m odels  a r e  d e v e lo p e d  t o  h e l p  p u b l i c  o f f i c i a l s  t o  
c h oo se  f r o m  v a r i o u s  a l t e r n a t i v e s  f a c i n g  t h e  p o l i t i c a l  
s y s te m  ( F r a n t s i c h ,  1 9 8 2 ) .  C o m m a n d -a n d -c o n t r o l  s y s te m s  a r e  
a l s o  used by t h e  m i l i t a r y  t o  a i d  i n  t h e  d e c i s i o n  making  
p r o c e s s  ( S p e n c e r ,  1 9 7 4 ) .  The N a t i o n a l  A e r o n a u t i c s  and 
Space A d m l n i s t r a t i  on (NASA) u s e s  h u n d re d s  o f  c o m p u te rs  i n  
i t s  s p a c e  p r o j e c t s  ( L i a s ,  1 9 8 2 ) .  C om puters  a r e  used  
e x t e n s i v e l y  i n  e l e c t i o n s .  They  p r o c e s s  d a t a  f r o m  p o l i t i c a l  
p o l l s ,  p r e d i c t  t h e  outcome o f  n a t i o n a l  e l e c t i o n s  based on 
e a r l y  r e t u r n s ,  a s s i s t  i n  cam paign  p l a n n i n g  and management,  
and c o u n t  b a l l o t s  (Graham , 1 9 8 3 ) .
C om puters  i n  B u s in e s s
One o f  t h e  g r e a t e s t  i m p a c t s  o f  t h e  c o m p u te r  i n  
b u s i n e s s  i s  t h e  t r a n s m i s s i o n  o f  i n f o r m a t i o n  e l e c t r o n i c a l l y ,  
l e a d i n g  t o  what  i s  som e t im es  c a l l e d  t h e  " p a p e r l e s s  o f f i c e . "  
( V y s s o t s k y ,  1979)  A c c o r d in g  t o  S a n d e rs  ( 1 9 8 3 ) ,  t h e r e  a r e  
f i v e  a p p l i c a t i o n  a r e a s  t h a t  r e p r e s e n t  t h e  g r e a t e s t  use  o f  
b u s i n e s s  c o m p u t in g  r e s o u r c e s s  a c c o u n t i n g ,  i n v e n t o r y  
c o n t r o l , b i l l i n g ,  p a y r o l 1 ,  and s a l e s  a n a l y s i s .  Many 
b u s i n e s s e s  u t i l i s e  d a t a b a s e  management s y s te m s  t o  manage
a l l  t h e  d e t a i l s  o f  e l e c t r o n i c  d a t a  p r o c e s s i n g  ( L i a s ,  1 9 8 2 ) .  
Autom ated  o f f i c e s  use  d e s k to p  c o m p u te rs  -for word 
p r o c e s s i n g ,  e l e c t r o n i c  m a i l ,  i n f o r m a t i o n  r e t r i e v a l , and 
b u s i n e s s  m o d e l in g  (E v a n s ,  1 9 7 9 ) .
In  many r e t a i l  b u s i n e s s e s ,  p o i n t  o f  s a l e  t e r m i n a l s  
u t i l i s i n g  s c a n n e r s  and " b a r  codes"  a r e  used t o  t r a n s m i t  
i n f o r m a t i o n  t o  a c o m p u te r .  The c om puter  sends t h e  p r i c e  
and d e s c r i p t i o n  o f  t h e  s a l e  i t e m  back t o  t h e  t e r m i n a l  f o r  
p r i n t  o u t ,  th e n  u p d a te s  t h e  s t o r e ' s  r e c o r d s  t o  r e f l e c t  t h e  
s a l e  o f  t h e  i t e m  (Graham, 1 9 8 3 ) .
Banks a r e  e m p lo y in g  c o m p u te rs  more and more f o r  
" c h e c k l e s s  b a n k in g "  or  E l e c t r o n i c  Funds T r a n s f e r  
( E F T ) — where  an e l e c t r o n i c  im p u ls e  i n s t e a d  o f  a p i e c e  o f  
p a p e r  moves money f ro m  d e b t o r  t o  c r e d i t o r  (F is h m a n ,  1 9 8 2 ) .  
A u t o m a t i c - t e l 1e r  m ach ines  use c o m p u te rs  t o  i d e n t i f y  
c u s to m e rs  by r e a d i n g  i n f o r m a t i o n  m a g n e t i c a l l y  encoded on a 
p l a s t i c  c a rd  ( S a n d e r s ,  1 9 8 3 ) .
Computers  i n  A g r i c u l t u r e
A g r i c u l t u r a l  p r o d u c e r s  use m in ic o m p u te r s  and 
m ic r o c o m p u te r s  t o  enhance  t h e i r  management d e c i s i o n s  and 
s k i l l s .  U p - t o - t h e  m in u t e  a g r i c u l t u r a l  i n f o r m a t i o n  and d a t a  
can be a c ce s s e d  f rom  l a r g e r  c om puter  s y s te m s .  S e v e r a l  
a g r i c u l t u r a l  program s a r e  a v a i l a b l e  i n c l u d i n g  l e a s t - c o s t  
r a t i o n  f o r m u l a t i o n  f o r  l i v e s t o c k ,  a g r i c u l t u r a l  r e c o r d  
k e e p i n g ,  lawn p l a n n i n g ,  e q u ip m en t  d e p r e c i a t i o n ,  and 
g re e n h o u s e  h e a t i n g  and c o a l i n g  r e q u i r e m e n t s  (C he ek ,  Beeman
8< K e l b e r t ,  1 9 8 4 ) .  C a t t l e  b r e e d e r s  use c o m p u te rs  t o  map o u t  
optimum -feed s c h e d u l e s  so t h e i r  c a t t l e  w i l l  a r r i v e  a t  
m a r k e t  a t  maximum w e i g h t .  M ic r o c o m p u te r s  a r e  a l s o  used by 
f a r m e r s  f o r  p e s t  management ( M o l n a r ,  1 9 8 3 ) .
I n d u s t r y  and Computers
One o f  t h e  p r i m a r y  us e s  o f  c o m p u te rs  i n  t h e
m a n u f a c t u r i n g  e n v i r o n m e n t  i s  t o  a u to m a te  p r o d u c t i o n  
a c t i v i t i e s  or  t a s k s .  C o m p u t e r - a i d e d  m a n u f a c t u r i n g  (CAM) 
g e n e r a l l y  i n v o l v e s  t h r e e  a u to m a te d  f u n c t i o n s :  p r o c e s s
c o n t r o l ,  p r o d u c t i o n  c o n t r o l ,  and n u m e r ic a l  c o n t r o l  ( S t e r n  & 
S t e r n ,  1 9 8 3 ) .  R o b o ts ,  f o r  e x a m p le ,  a r e  used i n  p r o d u c t i o n  
c o n t r o l  t o  i n c r e a s e  p r o d u c t i v i t y  and c u t  c o s t s  (A lb u s ,  
1 9 8 1 ) .  E n g i n e e r s  use  c o m p u te rs  t o  a i d  i n  t h e  d e s ig n  o f  new
p r o d u c t s  (compute*— a i d e d  d e s i g n  o r  CAD). A u s e r  a t  a CAD
g r a p h i c s  t e r m i n a l  can d e s ig n  a p a r t  ( u s in g  a l i g h t p e n  or  
e l e c t r o n i c  s t y l u s ) , a n a l y s e  s t r e s s ,  s t u d y  m e c h a n ic a l  
a c t i o n ,  and p ro d u c e  e n g i n e e r i n g  d r a w in g s  a u t o m a t i c a l l y  by 
c o m m u n ic a t in g  w i t h  a com p u te r  (K ro u s e ,  1 9 8 2 ) .  The  
c o m b in in g  o f  CAD/CAM f u n c t i o n s  has made i t  p a s s i b l e  f o r  an 
e n g i n e e r  t o  p ro c e e d  f ro m  i n i t i a l  c o n c e p t  t o  f i n i s h e d  p a r t  
w i t h  one i n t e g r a t e d  s y s te m .
R obots  and A r t i f i c i a l  I n t e l  1 ig e n c e
C o m p u t e r - c o n t r o l ' l e d  i n d u s t r i a l  r o b o t s  a r e  used i n  
m a n u f a c t u r i n g  p r o c e s s e s  such as s p r a y  p a i n t i n g ,  u n l o a d i n g  
d i e - c a s t i n g  and i n . j e c t i o n - m o l d i n g  m a c h in e s ,  t e n d i n g
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p r e s s e s ,  s p o t  w e l d i n g  a u t o m o b i l e  b o d i e s ,  h a n d l i n g  
m a t e r i a l s ,  and a r c  w e l d i n g  ( A l b u s ,  1 9 8 1 ) .  NASA uses  
s p e c i a l i s e d  r o b o t s  f o r  unmanned e x p l o r a t i o n  o f  p l a n e t s .  
S i g n i f i c a n t  r e s e a r c h  i s  u n d e rw a y  f o r  t h e  u s e  o f  r o b o t s  i n  
u n d e r g r o u n d  m i n i n g ,  s a t e l l i t e  r e p a i r ,  and u n d e r w a t e r  
a p p l i c a t i o n s  (A y e r s  & M i l l e r ,  1 9 8 3 ) .  V o i c e  a c t i v a t e d  
r o b o t s  c a p a b l e  o f  d o in g  a v a r i e t y  o f  t a s k s  a r e  b e in g  
d e v e lo p e d  t o  a i d  t h e  h a n d ic a p p e d  (H y d e ,  1 9 8 2 ) .  The U .S .  
V e t e r a n s  A d m i n i s t r a t i o n  has  an o n g o in g  p ro g ra m  i n  
r e h a b i l a t a t i v e  r o b o t i c s  ( A y e r s  & M i l l e r ,  1 9 8 3 ) .
C om puter  s c i e n t i s t s  i n  t h e  f i e l d  o f  a r t i f i c i a l  
i n t e l l i g e n c e  a r e  d e v e l o p i n g  p ro g ra m s  t h a t  e n a b l e  c o m p u te r s  
t o  c a r r y  o u t  t a s k s  t h a t  w ou ld  r e q u i r e  i n t e l l i g e n c e  i f  
p e r f o r m e d  by humans.  T h e r e  a r e  a v a r i e t y  o f  r e s e a r c h  
p ro g ra m s  a im ed a t  i n c r e a s i n g  t h e  a b i l i t y  o f  c o m p u te r s  t o  
s o l v e  p r o b l e m s ,  c om m unica te  w i t h  p e o p l e ,  and i n t e r a c t  w i t h  
t h e  p h y s i c a l  w o r l d  (H y d e ,  1 9 8 2 ) .  One o f  t h e  d e v e lo p m e n t s  
o f  a r t i f i c i a l  i n t e l l i g e n c e  i s  what  i s  c a l l e d  e x p e r t  syste m s  
w h ere  t h e  c o m p u te r  " l e a r n s "  t o  s o l v e  p r o b le m s  i n  a s p e c i a l  
a r e a .  E x p e r t  s y s te m s  a r e  b e i n g  used i n  t h e  m a n i p u l a t i o n  o f  
DNA, t o  a s s i s t  i n  t h e  p r o s p e c t i n g  f o r  o i l ,  i n  i n t e r p r e t i n g  
s t a n d a r d  l a b o r a t o r y  m e as u re s  o f  p u lm o n a r y  f u n c t i o n s ,  and i n  
a number o f  o t h e r  a r e a s .  One o f  t h e  m i s s i o n s  o f  a r t i f i c i a l  
i n t e l l i g e n c e  r e s e a r c h e r s  i s  t o  make s m a r t e r  r o b o t s .  They  
a r e  c u r r e n t l y  e x p l o r i n g  t h e  f u n d a m e n t a l  q u e s t i o n s  o f  
s e n s o r y  p e r c e p t i o n ,  m otor  c o n t r o l ,  and i n t e l l i g e n t  b e h a v i o r  
( A l b u s ,  1 9 8 1 ) .
Computers  i n  t h e  A r t 3
A l i g h t e r  s i d e  t o  t h e  c o m p u t e r ' s  r o l e  i s  t h a t  o-f t h e  
" c r e a t i v e  c o m p u te r"  ( S p e n c e r ,  1 9 7 4 ) .  S p e n c e r  a d m i t s  t h i s  
s t r e t c h e s  t h e  t r u t h  a b i t . -  N e v e r t h e l e s s ,  t h e  c om puter  i s  
now used t o  h e lp  man compose m u s ic ,  p ro d u c e  a r t ,  w r i t e  
p o e t r y ,  make m o v ie s ,  t r a n s l a t e  l a n g u a g e s ,  d e s ig n  s c u l p t u r e ,  
make t e l e v i s i o n  c o m m e r c i a l s ,  c r e a t e  a n i m a t i o n  and s p e c i a l  
e f f e c t s ,  d e s ig n  t e x t i l e  f a b r i c s ,  and p e r f o r m  o t h e r  c r e a t i v e  
f u n c t i o n s  (Graham, 1983 ;  S p e n c e r ,  1 9 7 4 ) .
C onsequences f o r  Nan and S o c i e t y  
T h e r e  i s  a c onsensus  t h a t  A m e r ic a  has e n t e r e d  what  
D a n i e l  B e l l  and o t h e r s  t e r m  a p o s t - i n d u s t r i a l , o r  
i n f o r m a t i o n  s o c i e t y  (Work,  1 9 S 2 ) . The d r i v i n g  f o r c e  b e h in d  
t h i s  i n f o r m a t i o n  r e v o l u t i o n  i s  t h e  r a p i d  d e v e lo p m e n t  o f  
c om puter  and c o m m u n ic a t io n  t e c h n o l o g i e s  (H a m r in ,  1 9 8 1 ) .
The e f f e c t s  and b e n e f i t s  o f  t h e  i n f o r m a t i o n  r e v o l u t i o n  and 
r e l a t e d  t e c h n o l o g i e s  w i l l  have  an im p a c t  on a lm o s t  e v e r y  
a s p e c t  o f  l i f e  (H an n a y ,  1 9 8 1 ) .  Simon (1 9 7 7 )  w r i t e s  t h a t  
t h e  consequen ces  o f  t h e  i n f o r m a t i o n  r e v o l u t i o n  s p re a d  o u t  
i n  many d i r e c t i o n s .  I t  a f f e c t 3  (a )  t h e  economy and m an 's  
w o rk ,  (b)  home, l e i s u r e  and t h e  q u a l i t y  o f  l i f e ,  and (c )  
p r i v a c y  and f r e e d o m .  The f o l l o w i n g  d i s c u s s i o n  f o c u s e s  on 
t h o s e  i s s u e s  w h ich  a r e  p r e v a l e n t  i n  t h e  l i t e r a t u r e ,  which  
h i g h l i g h t  t h e  c o n s equen ces  o f  c om puter  use  t h a t  have  t h e  
g r e a t e s t  a f f e c t  on t h e  m a j o r i t y  o f  i n d i v i d u a l s  i n  s o c i e t y ,  
and wh ich  r e l a t e  t o  a w a re n e s s  and k now le dge  i m p o r t a n t  f o r  a
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c i t i z e n  l i v i n g  i n  a computer— based s o c i e t y .
Economy and M a n 's  Work
The s h i f t  t o  an in - fo r m a t io n  economy i s  a - f - fe c t in g  key  
economic  v a r i a b l e s  such as g r o w t h ,  p r o d u c t i v i t y ,  
i n v e s t m e n t ,  c o n s u m p t io n ,  em ploym ent ,  p r i c e s ,  and 
t r a d e — w i t h  p r o d u c t i v i t y  and employment among t h e  most  
s t r o n g l y  a-f - fected (H a m r in ,  1 9 8 1 ) .  The i n t r o d u c t i o n  o-f 
c o m p u te rs  i n t o  t h e  m a n u f a c t u r i n g  p r o c e s s  has t h e  p o t e n t i a l  
o f  i n c r e a s i n g  p r o d u c t i v i t y  s u b s t a n t i a l l y .  Many f e e l  t h e  
s e r v i c e  a r e a s  o f  employment h o ld  t h e  g r e a t e s t  o p p o r t u n i t i e s  
f o r  p r o d u c t i v i t y  g a i n .  Hannay (1 9 8 0 )  w r i t e s ,
M a jo r  economic g a i n s  w i l l  o c c u r  as d i g i t a l  
m ach ines  a r e  programmed t o  do t h i n g s  t h a t  a m p l i f y  
human p r o d u c t i v i t y .  Some o f  t h i s  w i l l  come a b o u t  
th r o u g h  a u t o m a t io n  o f  p r o d u c t i o n  and a s s o c i a t e d  
f u n c t i o n s ,  b u t  t h e  consequences  w i l l  be f e l t  even more 
b r o a d l y  i n  t h e  s e r v i c e  s e c t o r ,  w here  t h e  p o t e n t i a l  
im p a c t  on p r o d u c t i v i t y  o f  i n f o r m a t i o n - h a n d l i n g  and 
c o m m u n ic a t io n  t e c h n o l o g i e s  i s  immense.
L a b o r - i n t e n s i v e ,  t i m e - c o n s u m in g ,  w a s t e f u l  p r o c e s s e s  
i n v o l v e d  i n  t h e  o r i g i n a t i o n ,  m a n i p u l a t i o n  and 
d i s s e m i n a t i o n  o f  i n f o r m a t i o n  w i l l  g i v e  way t o  
e l e c t r o n i c  p r o c e s s i n g ,  (p .  4 6 1 )
T h i s  e l e c t r o n i c  p r o c e s s i n g  has a l r e a d y  become so i m p o r t a n t  
t h a t  i t s  rem ova l  would  c a use  t h e  c o l l a p s e  o f  many o f  our  
i n s t i t u t i o n s  (H a r p e r  & S t e w a r t ,  1 9 8 3 ) .
T h e r e  i s  l i t t l e  d o u b t  t h a t  t h e  c o m p u te r  and 
c o m m u n ic a t io n  t e c h n o l o g i e s  have  had a d r a m a t i c  im p a c t  on 
em p lo y m e n t .  H o w e v e r ,  v ie w s  on t h e  n a t u r e  o-f t h e  im p a c t  o-f 
t h e s e  t e c h n o l o g i e s  on s k i l l  and em ploym ent  d i - f - f e r .  Some 
a r g u e  t h a t  t h e r e  w i l l  be a s u b s t a n t i a l  r e d u c t i o n  i n  t h e  
w o r k f o r c e ,  t h a t  s o c i e t y  w i l l  n o t  work  i n  t h e  p r e s e n t  s e n s e  
o f  t h e  w o rd ,  and t h a t  i t  w i l l  be n e c e s s a r y  t o  r e p l a c e  
g a i n f u l  work by c r e a t i v e  work ( R a t h e n a u ,  1 9 8 2 ) .  C o r n is h  
( 1 9 8 1 )  r e p o r t s  t h a t  s e v e r a l  e x p e r t s  h a v e  e s t i m a t e d  t h a t  
r o b o t s  w i l l  r e d u c e  t o d a y ' s  f a c t o r y  w o r k f o r c e  by 63  t o  75  
p e r c e n t ,  and some a n a l y s t s  d e c l a r e  t h a t  a r e s u r g e n c e  o f  t h e  
economy w i l l  n o t  r e a b s o r b  many o f  t h e s e  w o r k e r s  
( H o d g k in s o n ,  U s d a n , V a l d i v i e s o  St W i l s o n ,  1 9 8 3 ) .  Simon  
(1 9 7 7 )  d i s a g r e e s  w i t h  t h e s e  c o n t e n t i o n s  and m a i n t a i n s  t h a t  
t h e r e  i s  no r e l a t i o n  b e tw e e n  t h e  t e c h n o l o g i c a l  
s o p h i s t i c a t i o n  o f  an ecomony and t h e  l e v e l  o f  employment  i t  
m a i n t a i n s .  Most i n d u s t r y  e x e c u t i v e s  and go ve rn m e n t  
e c o n o m is t s  f e e l  t h a t  e x p a n d in g  o p p o r t u n i t i e s  i n  
i n f o r m a t i o n - r e l a t e d  a c t i v i t i e s  w i l l  o f f s e t  j o b s  l o s t  t o  
a u t o m a t i o n  ( H a m r in ,  1 9 8 1 ) .  One t h i n g  i s  c e r t a i n .  
I n f o r m a t i o n  t e c h n o l o g y  has  had a d i r e c t  im p a c t  on t h e  
number o f  w o r k e r s  i n  i n f o r m a t i o n  jo b s  and on t h e  n a t u r e  o f  
t h e i r  w o rk .  In  1 9 5 0 ,  o n l y  a b o u t  17 p e r c e n t  o f  t h e  p e o p l e  
i n  t h e  w o r k f o r c e  w e re  em ployed i n  i n f o r m a t i o n  j o b s .  Now 
more t h a n  6 0  p e r c e n t  a r e  i n  t h e  i n f o r m a t i o n  i n d u s t r i e s  
( N a i s b i t t ,  1 9 8 2 ) .  New c a r e e r s  a r e  e m e rg in g  d a i l y  ( F e i n g o l d  
& M i l l e r ,  1 9 8 3 ) ,  and a c c o r d i n g  t o  R a th e n a u  ( 1 9 8 2 )
a p p r o x i m a t e l y  50 p e r c e n t  o f  t h e  jo b s  w i l l  ha v e  changed  
c h a r a c t e r  w i t h i n  a b o u t  15 y e a r s .  A l r e a d y ,  t h e  e l e c t r o n i c  
o f f i c e  i s  r e q u i r i n g  o f  t h e  c l e r i c a l  s t a f f  a r a n g e  o f  new 
and d i f f e r e n t  s k i l l s  (A r m s t r o n g ,  1 9 8 3 ) .  Some k i n d s  o f  
j o b s — t h o s e  t h a t  a r e  p a r t i c u l a r l y  b o r i n g  o r  r e p e t i t i v e — a r e  
d i s a p p e a r i n g  and a r e  b e in g  r e p l a c e d  by o t h e r s  t h a t  r e q u i r e  
new s k i l l s  and t h a t  o f f e r  more c h a l l e n g e  and v a r i e t y  
(H an na y ,  1 9 8 0 ) .  T o f f l e r  (1 9 8 0 )  s u g g e s ts  t h a t  t h e  lo c u s  o f  
work w i l l  a l s o  c h a n g e .  Computer  and c o m m u n ic a t io n  
t e c h n o l o g i e s  make i t  p o s s i b l e  t o  s h i f t  i n t o  t h e  home t h o s e  
j o b s  t h a t  d o n ' t  need much o u t s i d e  c o n t a c t .  He c o n te n d s  
t h a t  f u t u r e  t e c h n o l o g y  w i l l  o n l y  s e r v e  t o  i n c r e a s e  t h e  
amount o f  work done a t  home.
Home, L e i s u r e ,  and t h e  Q u a l i t y  o f  L i f e
H a r l a n  C l e v e l a n d  (1 9 8 2 )  b e l i e v e s  t h a t  t h e  i m p l i c a t i o n s  
o f  an i n f o r m a t i o n  s o c i e t y  a r e  e s p e c i a l l y  g r e a t  f o r  changes  
i n  t h e  way we t h i n k  a b o u t  l i f e  and w o rk .  T h e r e  w i l l  be a 
b l u r r i n g  o f  t h e  b o u n d a r i e s  betw een  t h e  o u t s i d e  w o r ld  o f  
work and t h e  home (N ow otny ,  1 9 8 2 ) .  The f u t u r e  c o n c e p t  o f  
" o f f i c e "  may im p l y  an i n d i v i d u a l  a l o n e ,  a t  home i n  f r o n t  o f  
a com puter  t e r m i n a l ,  a b l e  t o  a c c e s s  i n f o r m a t i o n  by a to u c h  
o f  t h e  k e y b o a rd  (R u b in ,  H o lz  & Hansen ,  1 9 8 2 ) .  T o f f l e r  
( 1 9 8 0 )  m a i n t a i n s  t h a t  an a p p r e c i a b l e  amount o f  work i s  
a l r e a d y  b e in g  done a t  home by many p e o p le  i n  a v a r i e t y  o f  
c a r e e r  c a t e g o r i e s .
Evans (1 9 7 9 )  s a ys  t h e  home w i l l  n o t  o n l y  be t h e  main
c e n t e r  o f  w o r k ,  b u t  a l s o  a f o u n t a i n - h e a d  o f  l e i s u r e  
a c t i v i t y .  The f o c a l  p o i n t  o f  t h e  home w i l l  be t h e  TV s e t  
or  v i d e o s c r e e n  wh ich  w i l l  s e r v e  as  a window on t h e  w o r ld  
f o r  p e r s o n - t o - p e r s o n  c o m m u n ic a t io n  and b u s i n e s s  
i n t e r a c t i o n s  such as s h o p p in g  and b a n k in g .  The " e l e c t r o n i c  
c o t t a g e "  c o n c e p t  ( T o f f l e r ,  1980 )  w i l l  be s t r e n g t h e n e d  by 
t h r e e  f a c t o r s .  One i s  t h e  t re m e n d o u s  r a n g e  o f  i n t e r a c t i v e  
games f o r  t h e  home c om puter  t h a t  o f f e r s  i n t e l l e c t u a l  
s t i m u l a t i o n .  In  a d d i t i o n ,  v i d e o t e x  p r o v i d e s  t h e  consumer  
w i t h  a b ro a d  s p e c t ru m  o f  a c t i v i t i e s  t o  occupy t h e  
i n c r e a s i n g  h o u r s  o f  l e i s u r e  ( B a d z i k ,  1 9 8 2 ) .  The second  
f a c t o r  r e l a t e s  t o  t h e  s h i f t  o f  p u b l i c  e d u c a t i o n  t o  home,  
computer— based l e a r n i n g .  The t h i r d  f a c t o r  has  t o  do w i t h  
t h e  s o c i a l  t u r b u l a n c e  t h a t  c h a r a c t e r i z e s  l i f e  t o d a y .  
S q u a l i d ,  p o l l u t e d ,  d a n g e ro u s  c i t i e s  make t h e  home 
e n v i r o n m e n t  an a t t r a c t i v e  p l a c e  t o  be (E v a n s ,  1 9 7 9 ) .
Fishman (1 9 8 1 )  m a i n t a i n s  t h a t  we o u g h t  t o  be s k e p t i c a l  
o f  t h e  f u t u r i s t s '  p r e d i c t i o n s .  T e c h n o lo g y  w i l l  c e r t a i n l y  
e n a b l e  p e o p le  t o  work a t  home, b u t  t h e  q u e s t i o n  r e m a in s  
w h e th e r  t h e y  w i l l  want t o  do s o .  She s u g g e s ts  t h a t  v i s i o n s  
o f  t h e  f u t u r e  s h o u ld  be lo o k e d  upon w i t h  l e s s  r i g i d i t y .
Few p e o p l e  w i l l  p r o b a b l y  want  t o  work a t  home; h o w e v e r ,  
some may d e s i r e  a v a r i a b l e  s c h e d u l e  be tw een  work and home,  
and some may p r e f e r  a d a i l y  home r o u t i n e .  The com p u te r  may 
a s s i s t  w i t h  t e d i o u s  c h o r e s  such as b a n k in g  and m a rk e t in g ?  
i t  w i l l  s a v e  t r a v e l  and w a i t i n g  t i m e .  H ow e v e r ,  i t  w i l l  
s im p ly  c r e a t e  more t i m e  f o r  t h e  k in d  o f  s h o p p in g  t h a t ' s
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mare f u n .  N a i s b i t t  ( 1 9 8 2 )  s u p p o r t s  Fishman'»3 c o n t e n t i o n s .  
He a s s e r t s  t h a t  t h e  more h i g h  t e c h n o l o g y  i s  i n t r o d u c e d  i n t o  
a s o c i e t y ,  t h e  more a c o u n t e r b a l a n c i n g  o f  human r e s p o n s e  o r  
" h ig h  t o u c h "  w i l l  be n e e d e d .  P e o p l e  w i l l  want  t o  go t o  t h e  
o f f i c e ,  and p e o p l e  w i l l  want  t o  e x p e r i e n c e  t h e  h i g h  to u c h  
o f  s h o p p in g .
The home o f  t h e  f u t u r e  may h a v e  a f a i r l y  h i g h  10. i f  
K em e n y 's  ( 1 9 8 3 )  p r e d i c t i o n  comes t r u e .  He c l a i m s  t h a t  
a r t i f i c i a l  i n t e l l i g e n c e  w i l l  soon be  b u i l t  i n t o  most  
m a n u f a c t u r e d  o b j e c t s .  I n  t h a t  e v e n t ,  t h e  home w i l l  be  a b l e  
t o  m a i n t a i n  i t s e l f ,  m o n i t o r  i t s  own p h y s i c a l  c o n d i t i o n ,  and  
c om m unica te  w i t h  i t s  i n h a b i t a n t s  o r  even o t h e r  homes ( H a l d ,
1 9 8 1 ) .  The " w i r e d  h o u s e h o ld "  w i l l  c o n s i s t  o f  t h e  g a d g e t s  
and a p p l i a n c e s  programmed by t h e  u s e r  a t  a s i n g l e  c e n t r a l  
s t a t i o n  ( C ia n o  & C a r n e ,  1 9 8 2 ) .  Moses (1 9 7 9 )  w r i t e s  t h a t  i t  
may be t h a t  a u t o m a t i c  vacuum c l e a n e r s  w i l l  c l e a n  c a r p e t s  
and sweep u n d e r  t h e  f u r n i t u r e  by t h e m s e l v e s  u s in g  t a c t i l e  
s e n s o r s  t o  g u i d e  them . S i m i l a r l y  c o n t r o l l e d  a p p l i a n c e s  may 
cook i n  t h e  k i t c h e n  o r  work i n  t h e  y a r d .  " T h e r e  i s  l i t t l e  
t h a t  human m a ids  and b u t l e r s  do t h a t  a w o r k - o r i e n t e d  
c o m p u te r  c o u l d  n o t "  (D e k e n ,  1 9 8 1 ,  p .  3 2 9 ) .  Evans ( 1 9 7 9 )  
p r e d i c t s  t h a t  many a p p l i a n c e s  w i l l  re s p o n d  t o  spoken  
commands and "answ er  b a c k "  o r  g i v e  i n f o r m a t i o n  i n  s y n t h e t i c  
s p e e c h .
Computer  t e c h n o l o g y  has  c o n t r i b u t e d  t o  t h e  q u a l i t y  o f  
l i f e  i n  a v a r i e t y  o f  ways.  M i c r o p r o c e s s o r s  have  made 
m a ch in e s  more f l e x i b l e ,  v e r s a t i l e  and e f f i c i e n t .  They  work
b e t t e r ,  t h u s  rem o v in g  many o f  t h e  m inor  i r r i t a t i o n s  o f  
modern l i f e  (F is h m a n ,  1 9 8 1 ) .  Many p r e s e n t  day a p p l i a n c e s  
can be programmed by t h e  u s e r  t o  go on and o f f  a t  
c o n v e n i e n t  t i m e s — a p p l i a n c e s  such as o v e n s ,  c o f f e e  p o t s ,  
and t h e r m o s t a t s .  The "c o m p u te r"  w r i s t w a t c h  can keep t r a c k  
o f  t h e  d a y ,  m onth,  and y e a r ;  p e r f o r m  c a l c u l a t i o n s ,  s e t  o f f  
an a la r m  t o  s i g n a l  t h e  h o ur  o r  a s p e c i f i e d  t i m e ;  and  
e n t e r t a i n  w i t h  games— a l l  i n  a d d i t i o n ,  o f  c o u r s e ,  t o  
t e l l i n g  t h e  t i m e  o f  d a y .  Computer  t e c h n o l o g y  p r o v i d e s  
c u s t o m - t a i l o r e d  p r o d u c t s  f ro m  a u t o m o b i l e s  t o  c o m p u te rs  
( D e r t o u s o s ,  1 9 7 9 ) .  Thousands o f  r o b o t s  have  become f a c t o r y  
h e l p e r s  and do t h e  u n p l e a s a n t ,  d a n g ero u s  t a s k s  so t h a t  
w o r k e r s  can do b e t t e r ,  more i n t e r e s t i n g  jo b s  (H yd e ,  1 9 8 2 ) .  
R obots  and a u to m a te d  t o o l s  im p r o v e  t h e  q u a l i t y  o f  p r o d u c t s  
assem bled  and s o ld  t o  c u s to m e r s .  P r o d u c t s  t h a t  a r e  
com puter  m o n i t o r e d  c o n t r i b u t e  t o  im proved  p e r s o n a l  s a f e t y  
and p r o v i d e  a i d  t o  t h e  h a n d ic a p p e d  ( S a n d e r s ,  1 9 8 3 ) .  Far  
e x a m p le ,  com puter  c o n t r o l l e d  a i r c r a f t  b r a k i n g  system s  
im p ro v e  p a s s e n g e r  s a f e t y .  Computer  c o n t r o l l e d  m ach ines  
t h a t  r e a d  p r i n t e d  m a t e r i a l  and p ro d u c e  t h e  c o r r e s p o n d i n g  
speech sounds a r e  a v a i l a b l e  t o  a i d  t h e  s i g h t l e s s  (Hyde,
1 9 8 2 ) .  Many m e d ic a l  and s c i e n t i f i c  d i s c o v e r i e s ,  made 
p o s s i b l e  by t h e  use o f  c o m p u t e r s ,  have b e n e f i t e d  m ank ind .
I t  i s  u n d e n i a b l e  t h a t  l a r g e  com puter  s ys tem s p ro d u c e  
many g a i n s  f o r  t h e  p u b l i c  w e l f a r e  ( W a t t ,  1 9 8 0 ) .  
N e v e r t h e l e s s ,  when a p u b l i c  sys tem  m a l f u n c t i o n s ,  t h e  
i r r i t a t i o n s  a r e  o f t e n  p e r c e i v e d  t o  be g r e a t e r  th a n  any o f
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t h e  b e n e f i t s  o f  t h e  s m o o t h l y  o p e r a t i n g  s y s te m .  When a 
t e r m i n a l  i s  "dow n,"  p e o p l e  t e n d  t o  e x a g g e r a t e  t h e  n e g a t i v e  
c o n s e q u e n c e s  as opposed t o  t h e  p o s i t i v e  a s p e c t s  o f  l i v i n g  
i n  a c o m p u t e r i z e d  s o c i e t y .  I t  has  been s u g g e s t e d  by W a t t  
<1980)  t h a t  r e g u l a r  p u b l i c  c o n t a c t  w i t h  complex com p u te r  
s y s te m s — s y s te m s  t o o  c o m p l i c a t e d  f o r  many t o  
u n d e r s t a n d — may w e l l  c o n t r i b u t e  t o  f e e l i n g s  o f  d e t a c h m e n t .
P r i v a c y  and Freedom
The c om puter  may h a v e  a d v e r s e  a f f e c t s  on t h e  p r i v a t e  
l i v e s  o f  p e o p l e .  A huge vo lum e o f  i n f o r m a t i o n  o f  a h i g h l y  
p e r s o n a l  n a t u r e  has been c o l l e c t e d  by g o v e rn m e n t  and 
p r i v a t e  a g e n c i e s .  In  some c a s e s ,  d a t a  a r e  g a t h e r e d  w i t h o u t  
a need t o  know. In  o t h e r  c a s e s ,  d a t a  a r e  i n a c c u r a t e  and  
i n c o m p l e t e  c a u s in g  s y s te m  m i s t a k e s  t h a t  h a v e  a d v e r s e l y  
a f f e c t e d  many p e o p l e  ( W e a s e l , 1 9 7 4 ) .  B oth  d a t a  
i n t e g r i t y — i m p o r t a n t ,  a c c u r a t e  and c o m p le t e  d a t a — and 
s y s te m s  s e c u r i t y  a r e  needed  t o  p r o t e c t  an i n d i v i d u a l ' s  
p r i v a c y  (F is h m a n ,  1 9 8 1 ) .  O t h e r  p r i v a c y  i s s u e s  r e l a t e  t o  
r e c o r d - m a t c h i n g , e l e c t r o n i c  s u r v e i l l a n c e ,  and  
l i s t - c o m p i l i n g  a b u s e s .  F o r  e x a m p le ,  i n  t h e  c a s e  o f  
r e c o r d - m a t c h i n g , s e e m i n g l y  i n n o c e n t  d a t a  r e c o r d e d  and 
s t o r e d  a t  one t i m e  may be r e t r i e v e d  and c o r r e l a t e d  w i t h  
d a t a  c o l l e c t e d  f r o m  d i f f e r e n t  s o u r c e s  t o  r e v e a l  p o t e n t i a l l y  
dam aging i n f o r m a t i o n  a b o u t  i n d i v i d u a l s  ( S t e r n  & S t e r n ,  
1 8 7 3 ) .  Wessel (1 9 7 4 )  m a i n t a i n s  t h a t  mass d a t a  banks can be  
condoned o n l y  when t h e  p u r p o s e  t h e y  s e r v e  i s  o f  g r e a t e r
s o c i a l  v a l u e  t h a n  t h e  a s s o c i a t e d  d a n g e r .  The f e d e r a l  
g o ve rn m e n t  has pa s s ed  la w s  i n  an a t t e m p t  t o  g o v e rn  t h e  
a c t i v i t i e s  o f  f e d e r a l  a g e n c i e s  and t o  p r o t e c t  t h e  
i n d i v i d u a l ' s  p r i v a c y .
J u s t  as  s e c u r i t y  m easures  a r e  needed t o  p r o t e c t  a 
p e r s o n ' s  p r i v a c y ,  s o ,  t o o ,  a r e  t h e y  needed t o  p r o t e c t  
a g a i n s t  com p u te r  c r i m e .  The e n t e r p r i s i n g  c r i m i n a l  can  
b r e a k  i n t o  a lm o s t  any  c om puter  o p e r a t i n g  system  t o d a y  
(F is h m a n ,  1 9 8 1 ) .  T h e r e  a r e  numerous e x a m p le s  i n  t h e  news  
o f  t h e f t  and e m b e z z le m e n t  c a r r i e d  o u t  t h r o u g h  t h e  c l e v e r  
m a n i p u l a t i o n  o f  a c o m p u te r .  The s o l u t i o n  i s  t o  c r e a t e  more  
s e c u r e  c o m p u te r  s y s te m s .  T h i s  has  been a c c o m p l is h e d  i n  
some o r g a n i z a t i o n s  by t h e  u s e  o f  e n c r y p t i o n  or  " s c r a m b l i n g "  
t e c h n i q u e s  w h ich  r e n d e r  c o m p u te r  d a t a  u n i n t e l l i g i b l e  when a 
w i r e t a p  o c c u r s .
The p o t e n t i a l  o f  t h e  c o m p u te r  f o r  i n c r e a s i n g  t h e  
c o n t r o l  o f  o r g a n i z a t i o n s  o r  s o c i e t y  o v e r  t h e i r  members i s  
an i s s u e  t h a t  has  ca u s ed  c o n s i d e r a b l e  c o n c e r n  (S im on ,
1 9 7 7 ) .  F ishman (1 9 8 1 )  s t a t e s ,
We must s t i l l  f i n d  ways t o  d e a l  w i t h  t r a d i t i o n a l  
i s s u e s  o f  p o w e r .  Who, f o r  e x a m p le ,  w i l l  be a l l o w e d  t o  
p r o v i d e  i n f o r m a t i o n  f o r  t h e  new v i e w d a t a  s ystem ? . . . 
How can w i r e d  n a t i o n  s e r v i c e s  l i k e  EFT be p r o v i d e d  t o  
t h e  p o o r ,  so t h a t  t h e  i n f o r m a t i o n  s o c i e t y  does n o t  
become h o p e l e s s l y  e l i t i s t ?  W i l l  b a n k - s u p p l i e d  
f i n a n c i a l  s e r v i c e s ,  t i e d  t o  EFT ,  d r i v e  s i n g l e  
p r a c t i t i o n e r s  o u t  o f  b u s i n e s s ?  (p .  436 )
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These a r e  i s s u e s ,  a c c o r d i n g  t o  Wessel ( 1 9 7 4 ) ,  t h a t  w i l l  
need t o  u n d e rg o  much p u b l i c  d i s c u s s i o n  and d e b a t e  i f  
s o c i e t y  i s  t r u l y  t o  r e a p  t h e  b e n e f i t s  o f  t h i s  p o w e r f u l  
t o o l ,  t h e  c o m p u te r .
C o n c lu s i o n s
The f o r e g o i n g  d i s c u s s i o n  p r o v i d e s  some i n s i g h t  i n t o  
t h e  im p a c t  o f  c o m p u te rs  on c om tem p orary  l i f e .  The p u rp o s e  
o f  t h i s  s e c t i o n  i s  t o  answer t h e  q u e s t i o n ,  What know ledge  
i s  needed by t o d a y ' s  c i t i z e n  as a r e s u l t  o f  t h i s  im p a c t?
Computer  s k i l l s  a r e  e s s e n t i a l  f o r  e f f e c t i v e  
f u n c t i o n i n g  i n  an i n f o r m a t i o n  s o c i e t y  (A ro n ,  1982;  S m a l l ,  
1982;  Work ,  1 9 8 2 ) .  F ishman (1 9 8 1 )  w r i t e s ,
I t  i s  f a i r l y  o b v io u s  t h a t  e v e r y  l i t e r a t e  c i t i z e n ,  even  
r e a l  e s t a t e  b r o k e r s ,  s c u l p t o r s ,  and t e a c h e r s  o f  
n i n e t e e n t h - c e n t u r y  F re n c h  l i t e r a t u r e ,  even j a n i t o r s  
and t a x i  d r i v e r s ,  o u g h t  t o  have  some k now le dge  o f  how 
c o m p u te rs  work and w h a t ,  i n  c u r r e n t  t e c h n o l o g y ,  t h e y  
can and c a n ' t  do; econom ics  and t h e  r u d i m e n t s  o f  
c o m p u t e r - a i d e d  d e c i s i o n - m a k i n g  s h o u ld  a l s o  be  as  b a s i c  
as r e a d i n g ,  (p . 4 3 7 )
N a i s b i t t  ( 1 9 8 2 )  sa ys  t h a t  b e in g  w i t h o u t  c om puter  s k i l l s  i n  
t h e  i n f o r m a t i o n  s o c i e t y  i s  l i k e  w a l k i n g  a round a c o l l e c t i o n  
t h e  s i z e  o f  t h e  L i b r a r y  o f  C o n g re s s  w i t h  a l l  t h e  s o u r c e s  
a r r a n g e d  a t  random and no c a r d  c a t a l o g  o r  f r i e n d l y  
l i b r a r i a n  t o  h e l p .  IBM has p r e d i c t e d  t h a t  b e f o r e  l o n g ,  75  
p e r c e n t  o f  t h e  w o r k f o r c e  w i l l  need some c om puter  s k i l l s  t o
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do t h e i r  jo b s  and soon o n l y  t h o s e  who can use  c o m p u te rs  
w i l l  s u r v i v e  i n  t h e  m a r k e t p l a c e  (B e n d e rs o n ,  1 9 8 3 ) .
Computer l i t e r a c y  i s  a b a s i s  f o r  im p r o v in g  n a t i o n a l  
p r o d u c t i v i t y  and t h e  w e l l - b e i n g  o f  a l l  c i t i z e n s  ( K l a s s e n ,
1 9 8 3 ) .  G a te s  (1 9 8 2 )  i n  h e r  b o o k ,  N i n e t y  Most P r o m is in g  
C a r e e r s  f o r  t h e  E i g h t i e s , m a i n t a i n s  t h a t  a c om puter  
background  i s  h i g h l y  d e s i r a b l e  i n  e v e r y  f i e l d  and c om puter  
know ledge  a lm o s t  a lw a y s  means h i g h e r  income and a g r e a t e r  
number o f  jo b  o f f e r s .
A c c o r d in g  t o  Luehrmann ( 1 9 8 3 ) ,  two k i n d s  o f  com puter  
s k i l l s  a r e  needed:  b a s i c  s k i l l s  i n  c om puter  u s e ,  i n c l u d i n g
hand s-o n  o p e r a t i o n ,  programming and p r o b l e m - s o l v i n g  and t h e  
a p p l i c a t i o n  o f  t h e s e  s k i l l s  i n  m ath ,  s c i e n c e ,  l a n g u a g e ,  and 
v o c a t i o n a l l y  o r i e n t e d  a r e a s .  E i s e l e  ( 1 9 8 3 ,  p .  45 )  s e t s  
f o r t h  f i v e  a r e a s  o f  c om puter  s k i l l s  t h a t  he f e e l s  a r e  
i m p o r t a n t .  They a r e  (a )  d e v e l o p i n g  s k i l l s  t o  use  com puter  
a p p l i c a t i o n s  wh ich  b e a r  on p e r s i s t e n t  l i f e  s i t u a t i o n s ,  (b)  
d e v e l o p i n g  com p u t in g  p r o f i c i e n c y  a s  a s k i l l  f o r  e v e r y d a y  
use a t  home and o n - t h e - j o b ,  (c )  d e v e l o p i n g  e t h i c a l  
p r a c t i c e s  i n  p r o v i d i n g  c om puter  s e r v i c e s  t o  o t h e r s ,  (d )  
d e v e l o p i n g  e t h i c a l  p r a c t i c e s  o f  cons u m p t io n  o f  com puter  
s e r v i c e s ,  and (e> d e v e l o p i n g  p o s i t i v e  a t t i t u e s  t o w a r d  t h e  
p e r v a s i v e  r o l e  o f  c o m p u te rs  i n  c o n t e m p o r a r y  s o c i e t y .  In  
a d d r e s s i n g  t h e  i s s u e  o f  what  co m p u te r  l i t e r a t e s  need t o  
know, K la s s e n  (1 9 8 3 )  has o r g a n i z e d  a p p r o x i m a t e l y  63  
d i f f e r e n t  s k i l l s  around  s i x  b ro a d  c a t e g o r i e s ,  i n c l u d i n g  (a)  
h a r d w a r e ,  (b)  programming and a l g o r i t h m s ,  (c )  s o f t w a r e  and
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d a t a  p r o c e s s i n g ,  (d)  a p p l i c a t i o n s ,  <e) i m p a c t ,  and <f)  
a t t i t u d e s ,  v a l u e s ,  and m o t i v a t i o n .
D i f f e r e n c e s  o f  o p i n i o n  e x i s t  w i t h  r e g a r d  t o  what  i t  i s  
t h a t  i n d i v i d u a l s  need t o  know t o  be c om puter  l i t e r a t e  
(B e n d e rs o n ,  1 9 8 3 ) .  T h e r e  a r e  t h o s e  who b e l i e v e  t h a t  
programming i s  a key  s k i l l ,  and t h e r e  a r e  t h o s e  who i n s i s t  
t h a t  a b r o a d e r  back g ro u n d  ( w i t h  r e l a t i v e l y  l i t t l e  o r  no 
program m ing s k i l l )  i s  b e t t e r .  E d u c a t i o n a l  T e s t i n g  S e r v i c e  
(ETS) i s  c u r r e n t l y  d e v e l o p i n g  a s u r v e y  w h ich  w i l l  c o n s i s t  
o f  a poo l  o f  250  q u e s t i o n s  drawn -from e i g h t  s e p a r a t e  
domains  o f  co m p u te r  l i t e r a c y .  The ETS s u r v e y  w i l l  be  
a v a i l a b l e  t o  s t a t e s  and s c h o o l  d i s t r i c t s  and s h o u ld  h e l p  
c l a r i f y  what  t y p e s  o f  s k i l l s  a r e  needed by what  t y p e s  o f  
l e a r n e r s  (B e n d e rs o n ,  1 9 8 3 ) .
D e s p i t e  t h e  d i f f e r e n c e s  o f  o p i n i o n  a b o u t  programming  
as  a n e c e s s a r y  s k i l l ,  some c o n c l u s i o n s  can be drawn a b o u t  
i m p o r t a n t  c om puter  k now le dge  f o r  t o d a y ' s  c i t i z e n s .  T h i s  
r e s e a r c h e r  c o n c lu d e s  t h a t  t h r e e  b ro a d  c a t e g o r i e s  o f  
know ledge  a r e  e s s e n t i a l s  (a )  t h e  a b i l i t y  t o  use  a com puter  
and c om puter  s o f t w a r e  t o  a c h i e v e  a v a r i e t y  o f  p e r s o n a l ,  
academ ic  and p r o f e s s i o n a l  g o a l s  ( M o l n a r ,  1 9 7 8 ) ,  (b> t h e
a b i l i t y  t o  use  c om puter  a p p l i c a t i o n s  as one o f  many 
s t r a t e g i e s  f o r  i n f o r m a t i o n  r e t r i e v a l ,  c o m m u n ic a t io n ,  and 
p ro b le m  s o l v i n g  ( W a t t ,  1 9 8 2 ) ,  <c) t h e  a b i l i t y  t o  u n d e r s t a n d
t h e  economic  and s o c i a l  im p a c t  o f  c o m p u te rs  on s o c i e t y  so 
as t o  assume an in fo r m e d  r a l e  i n  t h e  p o l i t i c a l  p r o c e s s  by 
which d e c i s i o n s  a b o u t  c o m p u te rs  a r e  made (W e s s e l ,  1 9 7 4 ) .
These  t h r e e  b ro a d  c a t e g o r i e s  o f  k n o w le d g e  w e re  
t r a n s l a t e d  by t h e  r e s e a r c h e r  i n t o  co m p u te r  c o m p e t e n c ie s  and 
w e re  worded i n  such a way t h a t  t h e y  would be s u i t a b l e  
s u r v e y  i t e m s  f o r  t h i s  i n v e s t i g a t i o n .  F o r  e x a m p l e ,  t h e  
f i r s t  k n o w le d g e  a r e a ,  t h e  a b i l i t y  t o  use a c o m p u te r  and 
com puter  s o f t w a r e  t o  a c h i e v e  a v a r i e t y  o f  p e r s o n a l ,  
ac ad em ic  and p r o f e s s i o n a l  g o a l s ,  was r e w r i t t e n  by t h e  
r e s e a r c h e r  as  t h e s e  two i te m s s  (a )  "Know how t o  o p e r a t e  
com puter  e q u ip m e n t  t y p i c a l l y  used i n  s c h o o l  s e t t i n g s , "  (b)  
"Know how t o  use  a word p r o c e s s i n g  s o f t w a r e  p a c k a g e . "
O th e r  i t e m s  f r o m  t h e  s u r v e y  would  f i t  t h i s  c a t e g o r y ,  as  
w e l l .  The s u r v e y ,  t h e n ,  r e f l e c t s  t h e  c o m p e t e n c ie s  t h a t  a r e  
i m p o r t a n t  f o r  a c i t i z e n  l i v i n g  i n  a c o m p u t e r - b a s e d  s o c i e t y .
Uses o f  C om puters  i n  E d u c a t i o n
Com puter  kn o w le d g e  needed by t e a c h e r s  i s  r e l a t e d  t o  
t h e  d i f f e r e n t  l e v e l s  o f  p o t e n t i a l  co m p u te r  u s e  i n  t h e  
s c h o o l  s e t t i n g  ( H i g g i n s  & L i n v i l l e ,  1984;  Z u c k e rm a n ,  1 9 8 3 ) .  
T h i s  s e c t i o n  r e v i e w s  t h e  l i t e r a t u r e  r e l a t i n g  t o  e d u c a t i o n a l  
a p p l i c a t i o n s  o f  c o m p u te r s  i n  o r d e r  t o  shed l i g h t  on what  i t  
i s  t h a t  t e a c h e r s  need t o  know.
M ic r o c o m p u t e r s  r e p r e s e n t  a s u b s t a n t i a l  and e x c i t i n g  
e d u c a t i o n a l  r e s o u r c e  t h a t  can c o n t r i b u t e  t o  e d u c a t i o n  in  
s e v e r a l  ways ( W a l k e r ,  1 9 8 4 ) .  T h e s e  a r e  (a )  more a c t i v e  
l e a r n i n g  f o r  s t u d e n t s ,  (b )  more v a r i e d  s e n s o r y  and  
c o n c e p t u a l  modes, <c) l e a r n i n g  w i t h  l e s s  m e n ta l  d r u d g e r y ,
(d)  l e a r n i n g  n e a r e r  t h e  speed o f  t h o u g h t ,  (e> i n d i v i d u a l l y
t a i l o r e d  l e a r n i n g ,  ( f>  more in d e p e n d e n t  l e a r n i n g ,  and (g)  
b e t t e r  a i d s  i n  u n d e r s t a n d i n g  a b s t r a c t  c o n c e p t s .  W a lk e r  
m a i n t a i n s  t h a t  u s in g  c o m p u te r s  w i s e l y  and w e l l  i s  t h e  m a jo r  
c h a l l e n g e  t h a t  e d u c a t o r s  f a c e .
S e v e r a l  a u t h o r i t i e s  h a v e  s u g g e s te d  t e c h n i q u e s  f o r  
u s in g  t h e  c om puter  w i s e l y  and w e l l .  T h e r e  a r e  many ways t o  
o r g a n i z e  and d e s c r i b e  t h e s e  u s e s ,  and t h e  l i t e r a t u r e  
r e f l e c t s  t h i s  v a r i e t y .  F o r  e x a m p le ,  E d w ard s ,  E l l i s ,  
R i c h a r d s o n ,  H o ls n a g e l  Sc K la s s e n  (1 9 7 0 )  g roup  c o m p u te r  
a p p l i c a t i o n s  i n t o  f i v e  b a s i c  c a t e g o r i e s :  (a )  c o m p u te r  as
t e a c h e r ,  (b )  com p u te r  as  l a b o r a t o r y ,  (c )  c o m p u te r  as  
c a l c u l a t o r ,  (d )  com p u te r  as  o b j e c t  o f  i n s t r u c t i o n ,  and (e )  
c om puter  as  i n s t r u c t o r ' s  a i d e .  R oge rs  (19Q4) and Randhawa  
and Hunt ( 1 9 8 4 )  say t h a t  e d u c a t i o n a l  a p p l i c a t i o n s  i n v o l v i n g  
s t u d e n t - c o m p u t e r  i n t e r a c t i o n  f i t  i n t o  two c a t e g o r i e s :  
u s in g  c o m p u te r s  t o  t e a c h  c u r r i c u l a  o t h e r  t h a n  com p u te r  
s c i e n c e ,  and t e a c h i n g  a b o u t  c o m p u te r s .  T a y l o r  ( 1 9 8 0 )  s ees  
t h e  e d u c a t i o n a l  r o l e  o f  c o m p u te r s  as  f a l l i n g  w i t h i n  one o f  
t h r e e  modes: (a )  t h e  c o m p u te r  as  a t u t o r ,  (b)  t h e  c om puter
as a t o o l ,  and (c )  t h e  c o m p u te r  as  t u t e e .  Many a u t h o r s  
f e e l  t h a t  T a y l o r ' s  c a t e g o r i e s  p r o v i d e  a u s e f u l  f ra m e w o rk  
and h a v e  o r g a n i z e d  t h e i r  t h o u g h t s  a b o u t  c o m p u te r  u s e  w i t h i n  
t h e  t u t o r ,  t o o l ,  t u t e e  s t r u c t u r e .  T h e r e f o r e ,  t h i s  i s  t h e  
f ra m e w o rk  t h a t  w i l l  be u t i l i z e d  i n  t h i s  r e v i e w .  S i n c e  many 
e d u c a t o r s  i n c l u d e  c o m p u te r  l i t e r a c y  i n  t h e i r  d i s c u s s i o n s  o f  
e d u c a t i o n a l  u s e s ,  t h i s  c a t e g o r y  w i l l  be i n c l u d e d  a t  t h e  end  
o f  t h i s  s e c t i o n .
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Computer  as  T u t o r  
The use  o f  t h e  c o m p u te r  as  a t u t o r — a d e v i c e  f o r  
i n s t r u c t i o n a l  t a s k s — i s  s o m e t im es  embodied i n  t h e  t e r m  
c o m p u t e r - a s s i s t e d  l e a r n i n g  ( C A L ) . Many e d u c a t o r s  f u r t h e r  
d i v i d e  t h e  a p p l i c a t i o n s  w i t h i n  t h i s  c o n c e p t  i n t o  
c o m p u t e r - a s s i s t e d  i n s t r u c t i o n  (C A I )  and c o m p u te r -m a n a g e d  
i n s t r u c t i o n  <CMI> ( B a r r e t t e ,  1 983 ;  B i t t e r  & Camuse, 1984a  
B o r k ,  1980a C a l d w e l l ,  1980 ;  C o b u rn ,  e t  a l . ,  1982;  D u s e w ic z ,  
1981;  H a t f i e l d ,  1981 ;  H i l l ,  1983 ;  J o i n e r ,  e t  a l . , 1982 ;  
P a t t e r s o n  & P a t t e r s o n ,  1983 ;  P e r r y  & K e y s e r , 1979;  R i z z a ,  
1981;  S p i v a k  & V a r d e n ,  1981 ;  Suppe®, 1980 ;  W i l l i s ,  Johnson  
& D i x o n ,  1983 ;  Z e i s e r  & H o f f m a n ,  1983 ;  V o c k e l l  & R i v e r s ,
1 9 8 4 ) .  T h e r e  i s  g e n e r a l  c o n s e n s u s  among t h e s e  a u t h o r i t i e s  
on t h e  d e s c r i p t i o n  and t y p e s  o f  a c t i v i t i e s  t h a t  
c h a r a c t e r i z e  CAI and CMI.
C o m p u t e r - a s s i 3 t e d  I n s t r u c t i o n
T h i s  c o n c e p t  r e l a t e s  t o  t h e  use  o f  t h e  c o m p u te r  as  a 
d e v i c e  o r  i n s t r u c t i o n a l  t o o l  t o  a s s i s t  t e a c h e r  and s t u d e n t  
i n  a c h i e v i n g  t h e  i n s t r u c t i o n a l  o b j e c t i v e s  o f  a u n i t  o f  
s t u d y .  M a t e r i a l  i s  p r e s e n t e d  i n t e r a c t i v e l y ,  o f t e n  t i m e s  
u s in g  dy n a m ic  g r a p h i c s .  As w i t h  programmed l e a r n i n g ,  a 
s t u d e n t  may move t h r o u g h  t h e  m a t e r i a l  a t  h i s  own r a t e ;  
h o w e v e r ,  good CAI p ro g ra m s  w i l l  a n a l y z e  and a c t  upon  
s t u d e n t  r e s u l t s .  The c o m p u te r  and i t s  r e l a t e d  m a t e r i a l s  
must be c o n s i d e r e d  as  an i n t e g r a l  p a r t  o f  t h e  t o t a l
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i n s t r u c t i o n a l  p r o c e s s .  CAI o p t i o n s  f o r  e m p lo y in g  t h e  
c om puter  w i t h i n  a c o u r s e  o f  s tu d y  a r e  d is c u s s e d  b e lo w .
D r i l l  and p r a c t i c e . These  a c t i v i t i e s  a r e  used f o r  
e x a c t l y  t h e  p u rp o s e  i m p l i e d  by t h e i r  name— f o r  s t u d e n t  
p r a c t i c e  w i t h  f a c t s ,  r e l a t i o n s h i p s ,  p r o b le m s ,  v o c a b u l a r y ,  
e t c .  u n t i l  t h e  m a t e r i a l  i s  c o m m it te d  t o  memory o r  u n t i l  a 
p a r t i c u l a r  s k i l l  has been r e f i n e d .  They a r e  o f t e n  c r i t i z e d  
by many e d u c a t o r s  f o r  b e in g  b o r i n g ,  n a r r o w  i n  t h e i r  
ped a g o g y ,  and f o r  a t  t i m e s  r e i n f o r c i n g  i n c o r r e c t  l e a r n i n g .  
T h e r e  a r e ,  h o w e v e r ,  some a t t r a c t i v e  and i n t e r e s t i n g  d r i l l  
and p r a c t i c e  p ro g ra m s ,  and t h e s e  can t a k e  t h e  d r u d g e r y  o u t  
o f  r o u t i n e  a c t i v i t i e s .
T u t o r i a l . A t u t o r i a l  i n s t r u c t s  t h e  s t u d e n t  i n  some 
a r e a  o f  know ledge  and m o n i t o r s  h i s  l e a r n i n g .  Some sa y  t h a t  
t h e  t u t o r i a l  p rogram  r e p r e s e n t s  t e c h n o l o g y ' s  way o f  
p r o v i d i n g  each s t u d e n t  w i t h  an i n d i v i d u a l  t u t o r  t h a t  i s  
p a t i e n t ,  r e s p o n s i v e  t o  s t u d e n t  n e e d s ,  and t i r e l e s s .  Good 
t u t o r i a l s  r e s e m b le  a d i a l o g u e  betw een  a t e a c h e r  and a 
s t u d e n t .  L e a r n i n g  g o a l s  a r e  a c c o m p l is h e d  by g u i d i n g  t h e  
s t u d e n t  th r o u g h  q u e s t i o n s ,  f ro m  one c o n c e p t  t o  a n o t h e r  
u n t i l  t h e  s t u d e n t  u n d e r s t a n d s  t h e  w h o le  meaning o f  t h e  
l e s s o n .  The sequence  i s  n o t  p r e d e t e r m i n e d ;  t h e  s t u d e n t ' s  
r e s p o n s e  d e t e r m i n e s  t h e  n e x t  3 t e p .  Many t u t o r i a l s  a r e  no 
more th a n  programmed i n s t r u c t i o n  books p r e s e n t e d  
e l e c t r o n i c a l l y .  In  t h i s  c a s e ,  t u t o r i a l s  do n o t  r e p r e s e n t  a
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w is e  a p p l i c a t i o n ;  h o w e v e r ,  some r e l a t i v e l y  good t u t o r i a l s  
a r e  a v a i l a b l e  -for p u r c h a s e .
D e m o n s t r a t i o n . I l l u s t r a t i o n  o f  i d e a s  i s  t h e  p u rp o s e  
o f  d e m o n s t r a t i o n  p ro g ra m s .  G e n e r a l l y ,  t h e y  a r e  most  
a p p r o p r i a t e  as an a i d  t o  t h e  t e a c h e r  i n  t h e  p r i m a r y  
i n s t r u c t i o n  o f  s t u d e n t s  o r  as  an a i d  t o  s t u d e n t s  when t h e y  
r e v i e w  m a t e r i a l .  A common e x a m p le  o f  an e d u c a t i o n a l  
d e m o n s t r a t i o n  would be g r a p h i n g  p rog ra m s  f o r  l i n e a r ,  
q u a d r a t i c ,  t r i g o n o m e t r i c ,  and a b s o l u t e  v a l u e  f u n c t i o n s .
The t e a c h e r  can d e m o n s t r a t e  v i v i d l y  t h e  r e l a t i o n s h i p  
between t h e  r e s u l t i n g  g r a p h i c  r e p r e s e n t a t i o n s  w i t h o u t  t h e  
t e d i o u s  p o i n t - b y - p o i n t  p l o t t i n g .  D e m o n s t r a t io n  p rogram s  
e x i t  i n  t h e  a r e a s  o f  s c i e n c e ,  s o c i a l  s t u d i e s ,  h e a l t h ,  
b i o l o g y ,  p h y s i c s ,  m a th ,  a r t ,  and d r a f t i n g ,  t o  name a fe w .
S i m u l a t i o n . A c om puter  s i m u l a t i o n  p r e s e n t s  a s e t  o f  
f a c t s  o r  s e r i e s  o f  e v e n t s  i n  a way t h a t  c l o s e l y  r e s e m b le s  
r e a l  l i f e .  The s t u d e n t  i s  a b l e  t o  a p p l y  p r i n c i p l e s  or  
s u g g e s t  c o u r s e s  o f  a c t i o n ,  and t h e  c om puter  a lm o s t  
i m m e d i a t e l y  p r o v i d e s  f e e d b a c k  i n d i c a t i n g  what  would  have  
happened i f  t h e  s t u d e n t  had chosen t h e  same a c t i o n  i n  r e a l  
l i f e .  E l e c t r o n i c  s i m u l a t i o n s  e n a b l e  l e a r n e r s  t o  m a n i p u l a t e  
i m p o r t a n t  v a r i a b l e s ,  o b t a i n  im m e d ia te  f e e d b a c k  a b o u t  a 
c o u r s e  o f  a c t i o n ,  and use  t h i s  f e e d b a c k  as  a b a s i s  f o r  
c h a n g in g  t h e  s e l e c t e d  s t r a t e g y  and r e p e a t i n g  t h e  
e x p e r i m e n t .  S i m u l a t i o n s  a r e  p o w e r f u l  l e a r n i n g  t o o l s  i n
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s t u d y i n g  e v e n t s  t h a t  c o u ld  n o t  be o t h e r w i s e  exam in ed  
b e c a u s e  o f  d a n g e r ,  e x p e n s e ,  o r  l a c k  o f  t i m e .
I n s t r u c t i o n a l  games. C o m p u te r is e d  i n s t r u c t i o n a l  
games, u n l i k e  f a n t a s y  games o r  most home games, h a v e  
l e a r n i n g  as t h e i r  e x p l i c i t  g o a l .  They  o p e r a t e  by a c l e a r  
s e t  o f  r u l e s  and g e n e r a l l y  h a v e  a w i n n e r  a t  t h e  e nd .  
I n s t r u c t i o n a l  games a r e  d e s ig n e d  t o  be fu n  f o r  s t u d e n t s  and  
t h e r e b y  i n c r e a s e  t h e  c h a n c e s  o f  t h e i r  l e a r n i n g  t h e  s k i l l ,  
k n o w le d g e ,  o r  c o n c e p t  embedded w i t h i n .  T h e r e  i s  a w id e  
r a n g e  o f  games, f r o m  t h o s e  t h a t  a r e  s i m p l y  a m o t i v a t i n g  
s t r a t e g y  t o  t h o s e  t h a t  can p r o v i d e  a s t u d e n t  w i t h  a r i c h  
and complex l e a r n i n g  e n v i r o n m e n t .  They can be used f o r  
b a s i c  s k i l l  i n s t r u c t i o n  o r  t h e y  can e ngage  s t u d e n t s  i n  
p r o b le m  s o l v i n g  a c t i v i t i e s .
C om puter -m anaged I n s t r u c t i o n
C om puter -m anaged  i n s t r u c t i o n  i n v o l v e s  u s in g  t h e  
c o m p u te r  t o  manage v a r i o u s  p h a s e s  o f  i n s t r u c t i o n .  The  
com p u te r  can p e r f o r m  a c o n s i d e r a b l e  number o f  t i m e  
consuming r e c o r d  k e e p in g  and c l e r i c a l  t a s k s ,  t h u s  f r e e i n g  
t h e  t e a c h e r  t o  p u r s u e  o t h e r  a c t i v i t i e s .  A CMI s y s te m  can  
be t h o u g h t  o f  as  t h e  g e n e r a l  manager o f  an i n d i v i d u a l i s e d  
i n s t r u c t i o n a l  p r o g ra m .  U s in g  such a s y s t e m ,  a t e a c h e r  can  
s e l e c t  f o r  t h e  s t u d e n t s  one o r  more i n s t r u c t i o n a l  
o b j e c t i v e s  f ro m  a c o m p u t e r - 1 i n k e d  l i b r a r y  o f  o b j e c t i v e s .
The system  c o u l d  t h e n  g e n e r a t e  and s c o r e  d i a g n o s t i c  t e s t s
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and p r e p a r e  an a c h ie v e m e n t  p r o f i l e  f o r  each s t u d e n t .  U s ing  
t h e s e  p r o f i l e s ,  t h e  system  c o u ld  p ro d u c e  an i n d i v i d u a l i s e d  
p r e s c r i p t i o n  f o r  each s t u d e n t .  F i n a l l y ,  t h e  com puter  m ig h t  
g e n e r a t e  a c r i t e r i o n ~ r e f e r e n c e d  t e s t  t o  measure  t h e  
s t u d e n t ' s  a c h ie v e m e n t  o f  t h e  o b j e c t i v e .  I f  t h e  o b j e c t i v e s  
w e re  m a s t e r e d ,  t h e  s t u d e n t  would  c o n t i n u e  w i t h  t h e  newt s e t  
o f  o b j e c t i v e s ;  i f  n o t ,  t h e  com puter  would g e n e r a t e  a new 
p r e s c r i p t i o n  f o r  r e v i e w  o r  f u r t h e r  s t u d y  based  on t h e  t e s t  
i t e m s  on which t h e  s t u d e n t  p e r fo r m e d  p o o r l y .  A l l  t h e  
i n f o r m a t i o n  g e n e r a t e d  by t h e  c om puter  w ou ld  be  s t o r e d  i n  
t h e  s t u d e n t ' s  r e c o r d , and t h e  c om puter  can th e n  p r o v i d e  t h e  
t e a c h e r  w i t h  t h i s  i n f o r m a t i o n  i n  a v a r i e t y  o f  f o r m a t s .
Computer  as Tool  
S t u d e n t s  can use  t h e  com p u te r  t o  h e l p  them i n  a 
v a r i e t y  o f  s u b j e c t s ,  t h u s  t h e  d e s i g n a t i o n ,  "com puter  as  
t o o l "  ( B i t t e r  & Camuse, 1984;  B a r k ,  1980;  C o b u rn ,  e t  a l . ,  
1982;  W i l l i s ,  e t  a l . ,  1 9 8 3 ) .  Most a u t h o r i t i e s  a c c e p t  t h i s  
l a b e l ,  a l t h o u g h  R i z z a  ( 1 9 8 1 )  r e f e r s  t o  i t  as "co m p uter  as  
l e a r n i n g  a i d , "  Moursund (1 9 8 3 )  c a l l s  i t  "co m p uter  as an a i d  
t o  p ro b le m  s o l v i n g , "  and E dw ards ,  and o t h e r s  ( 1 9 7 8 )  
c l a s s i f y  t o o l  a c t i v i t i e s  u n d e r  "com puter  as  c a l c u l a t o r "  and 
"co m p ute r  as  l a b o r a t o r y . "  I n  t h e  t o o l  mode, t h e  com puter  
i s  n o t  a t e a c h e r .  I t  may t e a c h  t h e  s t u d e n t  s o m e th in g  
d u r i n g  u s e ,  b u t  any such t e a c h i n g  i s  a c c i d e n t a l ,  as  
g e n e r a l l y  t h e  t o o l s  a r e  n o t  d e s ig n e d  t o  t e a c h .  In  s p i t e  o f  
t h i s ,  many t e a c h e r s  h a v e  c r e a t i v e l y  employed t o o l s  t o  t e a c h
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c e r t a i n  c o n c e p t s .  Too l  mode c o m p u t in g  p e r m i t s  t h e  s t u d e n t  
t o  e x p l o r e  a c t i v i t i e s  and i d e a s  -for w h ich  t h e  t o o l  a t  hand  
i s  a p p r o p r i a t e .  F o r  e x a m p le ,  a u s e r  can e d i t  t e x t  w i t h  a 
word p r o c e s s i n g  t o o l ,  b u t  n o t  w i t h  a r e g r e s s i o n  a n a l y s i s  
t o o l .  A l t h o u g h  t h e  t o o l  mode may r e c e i v e  h e a v y  e m p h a s is  i n  
t h e  c l a s s r o o m ,  i t  i s  n o t  c o n s i d e r e d  t h e  most i m p o r t a n t  o-f 
t h e  t h r e e  modes ( T a y l o r ,  1 9 8 0 ) .  The ■ fo l lo w in g  i s  a 
d e s c r i p t i o n  o-f t h e  v a r i o u s  t o o l s  recommended -for c la s s r o o m  
a n d / o r  t e a c h e r  u s e .
Word P r o c e s s i n g
Word p r o c e s s o r s ,  o r  t e x t - e d i t i n g  s o f t w a r e  p a c k a g e s ,  
a l l o w  t h e  t e a c h e r  o r  s t u d e n t  t o  e n t e r ,  e d i t ,  o r g a n i z e ,  
• fo rm a t ,  and p r i n t  o u t  w r i t t e n  m a t e r i a l .  W i th  t h e  
a s s i s t a n c e  o-f a t e x t - e d i t o r ,  t h e  u s e r  can compose on t h e  
c o m p u t e r ' s  v i d e o  s c r e e n  b e f o r e  c o m m i t t i n g  words t o  p a p e r .  
R e v i s i o n  r e q u i r e s  no e r a s i n g  o r  t e d i o u s  r e t y p i n g  o f  
s u b s e q u e n t  d r a f t s .  A l l  cha n g e s  can be made on t h e  s c r e e n  
b e f o r e  p r i n t i n g  t h e  f i n a l  c o p y .
Word p r o c e s s i n g  can be used by s t u d e n t s  t o  f o r m u l a t e  
o u t l i n e s ,  w r i t e  c o m p o s i t i o n s ,  a c c u m u la t e  and a u t o m a t i c a l l y  
a l p h a b e t i z e  b i b l i o g r a p h i c  m a t e r i a l ,  and keep t r a c k  o f  and  
p r o p e r l y  p l a c e  f o o t n o t e s .  S t u d e n t s  can r e v i s e  t h e i r  work  
t o  c o r r e c t  s p e l l i n g ,  p u n c t u a t i o n ,  word s e l e c t i o n ,  and 
s e n t e n c e  s t r u c t u r e  q u i c k l y  and e a s i l y .  The use  o f  word  
p r o c e s s i n g  s o f t w a r e  can add t o  s t u d e n t s '  p r o d u c t i v i t y  and 
t h e  q u a l i t y  o f  t h e  f i n a l  d r a f t  o f  w r i t i n g .  I t  can a s s i s t
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t e a c h e r s  and a d m i n i s t r a t a r s  i n  t h e  d a i l y  w r i t i n g  t a s k s  t h a t  
a r e  p a r t  o f  t h e i r  j o b s .
N u m e r ic a l  A n a l y s i s
The com puter  can be used t o  s t o r e  v a s t  amounts o f  
n u m e r ic a l  i n f o r m a t i o n  and t o  p r o c e s s  i t  i n  d e s i g n a t e d  ways.  
A v a r i e t y  o f  t h e s e  "number c r u n c h in g "  p a c k a g e s  i s  
a v a i l a b l e ,  i n c l u d i n g  s t a t i s t i c a l ,  a c c o u n t i n g ,  and n u m e r ic a l  
b u s i n e s s  a p p l i c a t i o n  p ro g ra m s .  Th ese  p a c k a g e s  have  
a p p l i c a t i o n s  f o r  i n s t r u c t i o n  i n  a v a r i e t y  o f  c o n t e n t  a r e a s .  
Fo r  e x a m p le ,  s o c i a l  s t u d i e s  c l a s s e s  can a n a l y z e  dem ograph ic  
and o t h e r  p o p u l a t i o n  s t a t i s t i c s .  B i o l o g y  and c h e m i s t r y  
c l a s s e s  can a n a l y z e  r e s u l t s  o f  e x p e r i m e n t s ,  e s p e c i a l l y  
t h o s e  r e q u i r i n g  e x t r a p o l a t i o n ,  i n t e r p o l a t i o n ,  a n d / o r  e r r o r  
a n a l y s i s .  S t u d e n t s  i n  math c l a s s e s  can compute  n u m e r ic a l  
r e s u l t s  o f  s o lv e d  p ro b le m s  and s t u d y  p r o b a b i l i t y ,  
s t a t i s t i c s ,  and number t h e o r y .  Use o f  n u m e r ic a l  a n a l y s i s  
prog ram s e l i m i n a t e s  t h e  t e d i o u s n e s s  and d i f f i c u l t y  o f  some 
c a l c u l a t i o n s ,  and e n a b l e s  s t u d e n t s  t o  engage  i n  l e a r n i n g  
a c t i v i t i e s  t h a t  m ig h t  o t h e r w i s e  be o m i t t e d .
D a t a  P r o c e s s i n g
The d a t a  p r o c e s s i n g  f u n c t i o n  i s  t h e  most common use o f  
c o m p u te rs  i n  b u s i n e s s e s ,  g o v e rn m e n t ,  t h e  m i l i t a r y ,  and 
e v e r y  o t h e r  m a jo r  i n s t i t u t i o n  i n  s o c i e t y .  In  t h e  p a s t ,  t h e  
s o l e  i n s t r u c t i o n a l  a p p l i c a t i o n  o f  d a t a  p r o c e s s i n g  has been  
t o  t e a c h  i t ,  as a s k i l l ,  i n  b u s in e s s  e d u c a t i o n  c o u r s e s .
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H o w e v e r ,  some c r e a t i v e  t e a c h e r s  have d e v is e d  ways t o  use  
d a t a  p r o c e s s i n g  as a t o o l  i n  t h e  c la s s r o o m  t o  enhance  
l e a r n i n g .  F o r  e x a m p le ,  s t u d e n t s  can c r e a t e  and use t h e i r  
own d a t a b a s e s  t o  h e l p  them g a i n  i n s i g h t  i n t o  how d a t a  
(k n o w le d g e )  i s  s t r u c t u r e d .  In  a d d i t i o n ,  s t u d e n t s  may 
a c c e s s  d a t a b a s e s  and u t i l i z e  d a t a b a s e  management program s  
t o  a s s i s t  them i n  t h e i r  r e s e a r c h .
I n s t r u m e n t  M o n i t o r i n g  D e v i c e s
C o m p u te r iz e d  m o n i t o r i n g  and c o n t r o l  i n  • f i e l d s  such as  
a e r o n a u t i c s  and m e d ic in e  ha v e  been i n  use  -for a lo n g  t i m e .  
R e c e n t l y ,  e n g i n e e r s  ha v e  d e v e lo p e d  s i m i l a r  ways o-f 
m o n i t o r i n g  and c o n t r o l l i n g  s m a l l e r  i n s t r u m e n t s  such as  
t h e r m o s t a t s ,  e l e c t r i c a l  a p p l i a n c e s ,  and c a r  e n g i n e s .  As a 
r e s u l t ,  e d u c a t o r s  can now hook up p e r s o n a l  c o m p u te rs  t o  
i n s t r u m e n t s  t h a t  a l l o w  them t o  m easure ,  r e c o r d ,  and a n a l y s e  
t i m e  o r  e l e c t r i c  c u r r e n t  o r  t e m p e r a t u r e ,  t o  name j u s t  a few  
(C o b u rn ,  e t  a l . ,  1 9 8 2 ) .  The a p p l i c a t i o n s  a r e  n o t  l i m i t e d  
t o  j u n i o r  o r  s e n i o r  h i g h  s c i e n c e  c l a s s e s .  T h i r d  g r a d e  
s t u d e n t s  p lu g g e d  h e a t  and l i g h t  i n s t r u m e n t s  i n t o  t h e  game 
p a d d l e  o u t l e t s  o f  t h e i r  m i c r o c o m p u t e r . D a t a  w e re  c o l l e c t e d  
c o n t i n u o u s l y  by t h e  c o m p u te r ,  c r e a t i n g  a m i n i l a b o r a t o r y  
e f f e c t  i n  t h e  c la s s ro o m  (C o b u rn ,  e t  a l . ,  1 9 8 2 ) .  Many 
a p p l i c a t i o n s  have  been d e v e lo p e d  f o r  s c i e n c e  e d u c a t i o n  a t  a 
r e l a t i v e l y  s m a l l  c o s t  f o r  d e p a r t m e n t s  t h a t  a l r e a d y  have  
a c c e s s  t o  a m ic r o c o m p u t e r .
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Computer  as  T u t e e  
In  t h e  t u t e e  mode, t h e  s t u d e n t  " t u t o r s "  t h e  computer ..  
In  o t h e r  w o rd s ,  t h e  s t u d e n t  d o in g  t h e  t u t o r i n g  must t a l k  t o  
t h e  c om puter  i n  a la n g u a g e  i t  u n d e r s t a n d s ,  t h a t  i s ,  p ro g ra m  
t h e  com puter  (D w y e r ,  1980;  C o b u rn ,  e t  a l . , 1982} H a t f i e l d ,  
1981;  Luehrm ann,  1980;  Moursund,  1983;  P a p e r t , 1980;
R o g e r s ,  1984;  W i l l i s ,  e t  a l . , 1 9 8 3 ) .  A l th o u g h  l a b e l s  -for 
t h i s  c a t e g o r y  r a n g e  f ro m  "co m p uter  as  o b j e c t  o f  l e a r n i n g "  
t o  " l a n g u a g e s , "  " p ro g r a m m in g ,"  o r  "LOGO," t h e  c o n c e p t  o f  
c om puter  as  t u t e e  i s  t h e  same.
Some e x p e r t s  v ie w  program m ing as p a r t  o f  t h e  com p u te r  
s c i e n c e  c u r r i c u l u m .  O t h e r s  m a i n t a i n  t h a t  i t  i s  an i n t e g r a l  
p a r t  o f  t h e  s t u d e n t ' s  o v e r a l l  e d u c a t i o n .  Many e d u c a t o r s  
b e l i e v e  t h a t  l e a r n i n g  t o  program  n o t  o n l y  p r o v i d e s  l e a r n e r s  
w i t h  new s k i l l s ,  b u t  a l s o  e n a b l e s  them t o  g a i n  new i n s i g h t s  
i n t o  t h e i r  own t h i n k i n g .  F o r  e x a m p le ,  some say  t h a t  by  
l e a r n i n g  p ro g ra m m in g ,  s t u d e n t s '  p ro b le m  s o l v i n g  a b i l i t i e s  
w i l l  be e nha nc e d .  Dwyer and Luehrm ann,  p i o n e e r s  i n  t h i s  
a r e a ,  c o n te n d  t h a t  i n  t e a c h i n g  t h e  c o m p u te r ,  t h e  s t u d e n t  
l e a r n s  more d e e p l y  and l e a r n s  more a b o u t  t h e  p r o c e s s  o f  
l e a r n i n g .
Seymour P a p e r t  ( 1 9 8 0 )  b e l i e v e s  t h a t  r a t h e r  t h a n  t h e  
c om puter  b e in g  used t o  program  t h e  c h i l d  (as  i n  C A I ) ,  t h e  
c h i l d  s h o u ld  p rog ram  t h e  c o m p u te r .  He s t a t e s  t h a t
. . . i n  d o in g  s o ,  ( t h e  c h i l d )  b o th  a c q u i r e s  a s e nse
o f  m a s te r y  o v e r  a p i e c e  o f  t h e  most modern and 
p o w e r f u l  t e c h n o l o g y  and e s t a b l i s h e s  an i n t i m a t e
c o n t a c t  w i t h  some o-f t h e  d e e p e s t  i d e a s  f ro m  s c i e n c e ,  
f r o m  m a t h e m a t i c s ,  and f r o m  t h e  a r t  o f  i n t e l l e c t u a l  
model b u i l d i n g ,  (p .  5)
A c c o r d in g  t o  P a p e r t ,  p rog ra m m ing  a c o m p u te r  means n o t h i n g  
more t h a n  c o m m u n ic a t in g  w i t h  i t  in  a l a n g u a g e  t h a t  t h e  
c o m p u te r  and t h e  u s e r  can b o th  u n d e r s t a n d ,  and h i s  LOGO
i
l a n g u a g e  i s  t h e  b a s i s  f o r  t h i s  c o m m u n ic a t io n  and 
u n d e r s t a n d i n g .  U s in g  LOGO, c h i l d r e n  can " t a l k "  w i t h  or  
p ro g ra m  t h e  c o m p u te r .  I n  t e a c h i n g  t h e  c o m p u te r  how t o  
t h i n k ,  c h i l d r e n  b e g i n  t o  e x p l o r e  how t h e y  t h e m s e l v e s  t h i n k .  
L e a r n i n g  i s  a c t i v e ;  c h i l d r e n  d e c i d e  w h a t ,  when, and how 
t h e y  w i l l  l e a r n ;  and c o g n i t i v e  d e v e lo p m e n t  i s  e n h a n c e d .  
B a s i c  t o  P a p e r t ' s  r e s e a r c h  a r e  h i s  b e l i e f s  t h a t  c h i l d r e n  
can l e a r n  t o  use  c o m p u te r s  i n  a m a s t e r f u l  w ay ,  and t h a t  
l e a r n i n g  t o  use  c o m p u te r s  can c hange  t h e  way t h e s e  c h i l d r e n  
l e a r n  e v e r y t h i n g  e l s e .
C om puter  L i t e r a c y  
A l t h o u g h  a g e n e r a l l y  a c c e p t e d  d e f i n i t i o n  f o r  c om puter  
l i t e r a c y  does  n o t  e x i s t ,  i t  a p p e a r s  t o  be  a g o a l  t h a t  most  
e d u c a t o r s  c o n s i d e r  d e s i r a b l e .  U s in g  t h e  c o m p u te r  t o  
a c h i e v e  c o m p u te r  l i t e r a c y  may w e l l  f i t  w i t h i n  one o f  
T a y l o r ' s  e d u c a t i o n a l  r o l e s ;  h o w e v e r ,  many a u t h o r i t i e s  
a d d r e s s  i t  as  a s e p a r a t e  i s s u e  ( B a r r e t t e ,  19S3; C o b u rn ,  e t  
a l . ,  1982 ;  E d w a rd s ,  e t  a l . ,  1978 ;  M oursund ,  1983 ;  P a t t e r s o n  
& P a t t e r s o n ,  1983;  Randhawa 9* H u n t ,  1984;  R o g e r s ,  1 9 8 4 ) .
The a p p r o a c h  t o  a c h i e v i n g  c o m p u te r  l i t e r a c y  v a r i e s ;  some
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a d v o c a t e  and use  s t a n d - a l o n e  c o u r s e s ,  w h i l e  o t h e r s  
recommend an i n t e g r a t e d  c u r r i c u l u m  a p p r o a c h .  H u n t e r '3  
<19S4) book e x e m p l i f i e s  t h e  l a t t e r  m ethod .  The l i t e r a t u r e  
r e f l e c t s  a v a r i e t y  o f  o p i n i o n s  a b o u t  t h e  i m p o r t a n t  s k i l l s  
s t u d e n t s  need t o  become c o m p u te r  l i t e r a t e .
The r e v i e w  o f  t h e  l i t e r a t u r e  on t h e  u s e s  o f  c o m p u te rs  
i n  e d u c a t i o n  p r o v i d e d  i m p o r t a n t  i n p u t  f o r  c o l l e c t i n g  
com p u te r  c o m p e te n c ie s  l a t e r  used i n  t h e  d e v e lo p m e n t  o f  t h e  
s u r v e y .  F o r  e x a m p le ,  c o m p e t e n c ie s  r e l a t i n g  t o  k n o w le d g e  o f  
d r i l l  and p r a c t i c e ,  t u t o r i a l s ,  i n s t r u c t i o n a l  games,  
s i m u l a t i o n s ,  and so on w e re  a l l  i n c o r p o r a t e d  as  p a r t  o f  t h e  
s u r v e y  used i n  t h i s  i n v e s t i g a t i o n .
Computer  C o m p e te n c ie s  f o r  T e a c h e r s
C om puters  have  become a p a r t  o f  l i f e  and t h e y  a r e  h e r e  
t o  s t a y .  C e r t a i n  c o m p u te r  s k i l l s  and k n o w le d g e s  a r e  needed  
by t o d a y ' s  c i t i z e n  t o  f u n c t i o n  i n  t h e  c o m p u t e r i z e d  s o c i e t y .  
T h u s ,  co m p u te r  l i t e r a c y  f o r  a l l  s t u d e n t s  has  become a 
d e s i r a b l e  and n e c e s s a r y  g o a l  o f  f o r m a l  e d u c a t i o n  ( E i s e l e ,  
1 9 8 3 ) .  One o f  t h e  p r o b le m s  w i t h  t h i s  g o a l  i s  t h e  v a s t  
m a j o r i t y  o f  t e a c h e r s  a r e  n o t  c o m p u te r  l i t e r a t e  t h e m s e l v e s  
( B a r k ,  1 9 3 2 ) .  The t r a i n i n g  o f  t e a c h e r s  i s  a c o n c e r n  t h a t  
must be addressed ?  y e t ,  i t  i s  a t o p i c  t h a t  has  r e c e i v e d  
l i t t l e  a t t e n t i o n  i n  e d u c a t i o n a l  and c o m p u t in g  l i t e r a t u r e  
( R a w i t c h ,  1 9 8 3 ) .  Most o f  t h e  l i t e r a t u r e  on c om puter  
c o m p e t e n c ie s  i s  i n  t h e  fo r m  o f  j o u r n a l  a r t i c l e s .  O n ly  
t h r e e  o f  t h e  a r t i c l e s  i n  t h i s  r e v i e w  a r e  r e s e a r c h  b a s e d .
The r e m a i n d e r  o f  t h e  a r t i c l e s  r e f l e c t  t h e  o p i n i o n s  o f  t h e  
a u t h o r s .  The p u r p o s e  o f  t h i s  s e c t i o n  i s  t o  s u m m a r ize  t h e s e  
a r t i c l e s .
A u t h o r i t i e s  a g r e e  t h a t  t e a c h e r s  need t o  become  
c o m p u te r  l i t e r a t e ,  b u t  t h e r e  i s  no c o n s e n s u s  as  t o  t h e  
d e g r e e  o f  t r a i n i n g  r e q u i r e d  o r  t h e  s k i l l s  t h a t  a r e  deemed 
e s s e n t i a l  ( C h a r p ,  1 9 8 2 ) .  One i s s u e  u n d e r  d e b a t e  i s  w h e t h e r  
t o  i n c l u d e  c o m p u te r  p ro g ra m m in g  i n  t r a i n i n g  a c t i v i t i e s .
Some a d v i s e  t h a t  i n s t r u c t i o n  i n  p ro g ra m m in g  a t  t h e  
i n t r o d u c t o r y  s t a g e s  be a v o i d e d  (H a m o ls k y ,  1983? N an son ,  
1 9 8 2 ) .  O t h e r s  a s s e r t  t h a t  p ro g ra m m in g  i s  e s s e n t i a l  i n  
a c h i e v i n g  c o m p u te r  l i t e r a c y  ( B o r k ,  1982? L u e h rm a n n ,  1 9 8 1 ) .  
T h e r e  a r e  t h o s e  b e tw e e n  t h e  e x t r e m e s  who a d v o c a t e  some 
i n t r o d u c t i o n  t o  a p ro g ra m m in g  l a n g u a g e  as  a way t o  
u n d e r s t a n d  what  c o m p u t e r s  and p ro g ra m m in g  a r e  a b o u t  (Page  & 
W a l l i g ,  1 983 ;  Widmer & P a r k e r ,  1 9 8 3 ) .
S e v e r a l  g r o u p s  and i n d i v i d u a l s  h a v e  a t t e m p t e d  t o  
d e f i n e  minimum c o m p e t e n c i e s  w h ic h  a l l  t e a c h e r s  s h o u ld  
p o s s e s s  t o  t e a c h  e f f e c t i v e l y  i n  a s o c i e t y  p e r m e a te d  by  
c o m p u t e r s .  M i l n e r  ( 1 9 8 0 )  s u g g e s t s  s i x  c o u r s e w o r k  a r e a s  
t h a t  he  f e e l s  a r e  e s s e n t i a l  f o r  t e a c h e r s :  (a )  an
i n t r o d u c t i o n  t o  i n s t r u c t i o n a l  d e s i g n ,  <b) d e s i g n  o f  
c o m p u t e r - b a s e d  m a t e r i a l s ,  <c) p r o g ra m m in g — tw o  c o u r s e s ,  <d) 
h a r d w a r e  and s o f t w a r e  o r g a n i z a t i o n ,  <e> u s e  o f  c o m p u te r s  i n  
s o c i e t y ,  and ( f )  use  o f  c o m p u te r s  i n  e d u c a t i o n .  H i s  
re c o m m e n d a t io n s  a r e  based  on h i s  e x p e r i e n c e  i n  p r o v i d i n g  
c o m p u te r  e d u c a t i o n  c o u r s e s  f o r  t e a c h e r s ,  and he f e e l s  t h a t
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t h e  c o u r s e s  he s u g g e s ts  a r e  n e c e s s a r y  -for v a r i o u s  t y p e s  o f  
computer— r e l a t e d  t e a c h i n g .
Lopez and Hemel ( 1 9 8 1 )  s h a r e  t h e i r  e x p e r i e n c e s  i n  
d e v e l o p i n g  a p rog ram  d e s ig n e d  t o  p r o m o te  c om puter  a w a ren e ss  
among math t e a c h e r s .  They i d e n t i f y  f i f t e e n  c om puter  s k i l l s  
o r g a n i z e d  under  t h e  c o g n i t i v e  and a f f e c t i v e  do m a in s .  These  
a r e  f u r t h e r  b ro k e n  i n t o  t h e  f o l l o w i n g  c a t e g o r i e s :  (a )
h a r d w a r e ,  (b)  s o f t w a r e ,  (c )  im p a c t  on s o c i e t y ,  (d)  
u n d e r s t a n d i n g ,  <e) e v a l u a t i o n ,  and ( f>  c o n f i d e n c e .
A c c o r d in g  t o  Beck ( 1 9 8 1 ) ,  t e a c h e r  needs s h o u ld  be  
exam ined i n  t e rm s  o f  s t u d e n t  needs and p ro g ra m s  d e v e lo p e d  
a c c o r d i n g l y .  He o u t l i n e s  a b r i e f  t e a c h e r  t r a i n i n g  workshop  
i n  c om puter  a w a re n e s s  and l i s t s  t o p i c s  t o  be i n c l u d e d  i n  a 
s u g g e s te d  t h r e e - c r e d i t  c o u r s e .
B aker  (1 9 8 2 )  d e s c r i b e s  t h e  t w o -p r o n g  a p p ro a c h  used i n  
t r a i n i n g  t e a c h e r s  a t  a tw o -w e e k  i n s t i t u t e  fu n d e d  by t h e  
N a t i o n a l  S c ie n c e  F o u n d a t i o n .  The c o m p e te n c ie s  a r e  
o r g a n i z e d  w i t h i n  t h e  c a t e g o r i e s  o f  (a )  b a s i c  programming  
and (b)  c om puter  l i t e r a c y .  T h i r t e e n  d i f f e r e n t  o b j e c t i v e s  
s u g g e s te d  by t e a c h e r s  and the. l i t e r a t u r e  a t  l a r g e  c o m p le t e  
t h e  l i s t s .
Moursund (1 9 8 3 )  f e e l s  t h e r e  a r e  two m a jo r  components  
t o  what  he te r m s  c o m p u t e r - e d u c a t i o n  l i t e r a c y .  The f i r s t  
one i s  com puter  p r o g ra m m in g ,  and t h e  second i s  a know ledge  
o f  t h e  l i m i t a t i o n s ,  a p p l i c a t i o n s ,  c a p a b i l i t i e s ,  and 
p o s s i b l e  im p a c t  o f  c o m p u te rs  i n  e d u c a t i o n .  H is  
p u b l i c a t i o n ,  I n t r o d u c t i o n  t o  Computers  i n  E d u c a t io n  f o r
El e m e n t a r y  and M i d d l e  Schoo l  T e a c h e r s , i s  d e s ig n e d  t o  
a s s i s t  t e a c h e r s  i n  a c h i e v i n g  a h i g h e r  l e v e l  o f  
computer— l i t e r a c y  e d u c a t i o n .
F i f t y - f i v e  c om puter  c o m p e t e n c ie s  f o r  t e a c h e r s  a r e  
o u t l i n e d  i n  t h e  Texas  E d u c a t i o n  Agency ( 1 9 8 3 )  p u b l i c a t i o n  
e n t i t l e d  E s s e n t i a l  Computer  C o m p e te n c ie s  f o r  E d u c a t o r s .
The p u b l i c a t i o n  i s  d e s ig n e d  t o  g u id e  t h e  d e v e lo p m e n t  o f  
com puter  s t u d y  and f o c u s e s  on t h e  t e a c h e r ' s  e d u c a t i o n a l  
r o l e  i n  t h e  a p p l i c a t i o n  o f  c o m p u te r s .  A r a t i o n a l e  and 
s p e c i f i c  o b j e c t i v e s  a r e  i n c l u d e d  f o r  each o f  t h e  f o l l o w i n g  
t e n  t o p i c s :  (a )  e d u c a t i o n a l  a p p l i c a t i o n s ,  (b)
i m p l e m e n t a t i o n ,  (c> a t t i t u d e s ,  (d> s o f t w a r e ,  (e )  
p ro g ra m m in g ,  ( f )  h a r d w a r e ,  (g )  c o m p u te rs  i n  s o c i e t y ,  (h)  
g e n e r a l  a p p l i c a t i o n s ,  (1 )  i n f o r m a t i o n  r e s o u r c e s ,  and ( j>  
f u t u r e  t r e n d s .
R am qu ls t  ( 1 9 8 3 )  e x p l a i n s  how e d u c a t o r s  a t  James 
Madison U n i v e r s i t y  ha v e  i n t e g r a t e d  c om puter  t e c h n o l o g y  
t h r o u g h o u t  t h e  e n t i r e  t e a c h e r  e d u c a t i o n  c u r r i c u l u m .
Computer  c o m p e te n c ie s  f o r  a l l  e d u c a t i o n  s t u d e n t s  were  
d e f i n e d  by r e v i e w i n g  t h e  l i t e r a t u r e ,  and t h e s e  i n c l u d e  25  
s k i l l s  i n  t h e  f o l l o w i n g  a r e a s :  (a )  r o l e  o f  c o m p u te rs  i n
e d u c a t i o n ,  (b) t e r m i n o l o g y ,  <c> mechan/Lcal o p e r a t i o n ,  <d) 
s e l e c t i o n  and use o f  c o u r s e w a r e ,  (e )  p ro g ra m m in g ,  <f> 
c o m p e te n c ie s  i d e n t i f i e d  by t h e  v a r i o u s  d e p a r t m e n t s .
In  d e s i g n i n g  c o u r s e s  f o r  t r a i n i n g  t e a c h e r s  i n  c om puter  
u s e ,  B re b n e r  (1 9 8 3 )  recommends t h a t  c o n t e n t  f o c u s  on a r e a s  
t h a t  w i l l  r e m a in  r e l e v a n t  o v e r  a p e r i o d  o f  t i m e .  She s a ys
i t  i s  i m p o r t a n t  t o  m a i n t a i n  an o v e r a l l  v ie w  o f  com p u t in g  by  
e x a m in in g  c o n c e p t s  which have  r e m a in e d  c o n s t a n t  o v e r  a lo n g  
p e r i o d  and by l o o k i n g  ahead i n  an a t t e m p t  t o  a s s e s s  t h e  
s i g n i f i c a n c e  o f  t h e  l e a d i n g  edge o f  t e c h n o l o g y .  She  
d e s c r i b e s  s e v e r a l  u n i v e r s i t y  c o u r s e s ,  i n c l u d i n g  an 
i n t r o d u c t o r y  c o u r s e ,  a g e n e r a l  l i t e r a c y  c o u r s e ,  and 
s u b j e c t - s p e c i f i c  c o u r s e s .  A p p r o x i m a t e l y  h a l f  o f ' t h e  
i n t r o d u c t o r y  c o u r s e  i s  c o m p r is e d  o f  BASIC p ro g ra m m in g .  The  
g e n e r a l  l i t e r a c y  c o u r s e  c o n s i s t s  o f  BASIC prog ram m ing  and 
e x p o s u r e  t o  computer— a s s i s t e d  i n s t r u c t i o n  and  
c o m puter -m an ag ed  i n s t r u c t i o n .  T h e r e  i s  a l s o  a b r i e f  
i n t r o d u c t i o n  t o  s o f t w a r e  f o r  word p r o c e s s i n g ,  d a t a  base  
management, and e l e c t r o n i c  s p r e a d s h e e t s .
F i l l i m a n  (1 9 8 3 )  r e p o r t s  t h e  e x p e r i e n c e s  o f  a l o c a l  
s c h o o l  d i s t r i c t  i n  d e v e l o p i n g  a p l a n  f o r  i n t r o d u c i n g  
m ic r o c o m p u te r s  i n  t h e  s c h o o l s  and i n  f r a m i n g  a model f o r  
t r a i n i n g  t e a c h e r s .  She s u g g e s ts  t h a t  t r a i n i n g  s e s s i o n s  
i n c l u d e  e s s e n t i a l  o b j e c t i v e s  t h a t  f a l l o w  t h e  scope  and 
sequence  i n  t h e  same manner e x p e c te d  f o r  s t u d e n t  t r a i n i n g .  
N in e  d i f f e r e n t  t o p i c s  r a n g i n g  f r o m  an o v e r v i e w  o f  d i f f e r e n t  
system s t o  e v a l u a t i n g  s o f t w a r e  a r e  deemed e s s e n t i a l .
D e n n is  ( 1 9 8 3 )  p r e s e n t s  a l i s t  o f  24  c o m p e te n c ie s  
b e l i e v e d  i m p o r t a n t  by i n s t r u c t i o n a l  c om puter  u s e r s .  An 
i n t e n s i v e  s u r v e y  was c o n d u c t e d ,  u s in g  t h e  D e l p h i  p r o c e d u r e ,  
t o  a c h i e v e  u n a n i m i t y  on t h e  d e s i r a b l e  k n ow ledges  and s k i l l s  
i n  t h e  a r e a  o f  i n s t r u c t i o n a l  c o m p u t in g .  T h i s  l i s t  c o n t a i n s  
t h e  a b i l i t i e s  r a t e d  by a m a j o r i t y  o f  t h e  r e s p o n d e n t s  as
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somewhat o r  v e r y  i m p o r t a n t  t o  t h e  e f f e c t i v e  use  o f  
c o m p u te rs  i n  e d u c a t i o n .
Com puter  k n o w le d g e  and s k i l l s  needed by t e a c h e r s  i s  
r e l a t e d  t o  t h e  l e v e l  o f  c o m p u te r  use  a p p r o p r i a t e  f o r  
t e a c h e r s  i n  s c h o o l  s e t t i n g s  (Z u c k e rm a n ,  1 9 8 3 ) .  W i t h o u t  an 
a w a r e n e s s  o f  t h e  d i f f e r e n t  l e v e l s  o f  p o t e n t i a l  u s e ,  t h e r e  
would  be  no way t o  s e q u e n c e  k n o w le d g e  and s k i l l s  f o r  
a c q u i s i t i o n .  Zuckerman i d e n t i f i e s  two m a jo r  c a t e g o r i e s  o f  
a c t i v i t i e s .  The f i r s t  c a t e g o r y  o f  a c t i v i t i e s  i n v o l v e s  t h e  
k n o w le d g e  and s k i l l s  t h a t  w i l l  e n a b l e  a t e a c h e r  t o  become  
what Zuckerman te r m s  a c o m p u te r  u s e r .  The second c a t e g o r y  
r e l a t e s  t o  a c t i v i t i e s  w h ic h  f o c u s  on t h e  t e a c h e r  a t t a i n i n g  
k n o w le d g e  and s k i l l s  t o  f u n c t i o n  a s  a d e v e l o p e r .  Zuckerman  
s u g g e s t s  t h a t  a l l  t e a c h e r s  w i l l  need t h e  k n o w le d g e  and 
s k i l l s  n e c e s s a r y  and s u f f i c i e n t  t o  be c o m p u te r  u s e r s .  He 
d e s c r i b e s  f o u r  l e v e l s  o f  a c t i v i t i e s  f o r  each o f  t h e  two  
c a t e g o r i e s .  The s k i l l s  r a n g e  f r o m  o p e r a t i n g  a co m p u te r  t o  
d e v e l o p i n g  s o f t w a r e  u s i n g  a h i g h  l e v e l  p rog ram m ing  o r  
a s s e m b ly  l a n g u a g e .
G rady  and P o i r o t  ( 1 9 8 3 )  s t a t e  t h a t  a l l  t e a c h e r s  s h o u ld  
a t t a i n  a c e r t a i n  l e v e l  o f  c o m p u te r  l i t e r a c y .  T e a c h e r s  
s h o u ld  ha v e  an u n d e r s t a n d i n g  o f  t h e  c a p a b i l i t i e s ,  u s e s ,  and  
l i m i t a t i o n s  o f  c o m p u te r s .  They  m a i n t a i n  t h a t  t h e  f o l l o w i n g  
l i s t  o f  c o m p e t e n c ie s  s h o u ld  be  i n c l u d e d  i n  any c i t a t i o n  o f  
c o m p u te r  l i t e r a c y  f o r  a l l  t e a c h e r s s  (a )  c o m p u te r  s y s t e m s ,  
(b) co m p u te r  j a r g o n ,  (c> e d u c a t i o n a l  uses  o f  c o m p u t e r s ,  (d)  
h i s t o r y  o f  c o m p u te r s  and c a l c u l a t i n g ,  (e )  p r o b l e m - s o l v i n g
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t e c h n i q u e s  u s in g  c o m p u te r s ,  ( f )  nonschool  uses  o f  
c o m p u te r s ,  and (g> r e l a t i o n s h i p s  be tween s o c i e t y  and 
c o m p u te rs .
In  i t s  f i n a l  r e p o r t ,  t h e  E l e m e n t a r y  and S e c o n d a ry  
School S u b co m m it te e  o f  t h e  A s s o c i a t i o n  o f  Computing  
M a c h in e r y  (R o g e r s ,  Moursund & E n g e l ,  1984)  recommends t h a t  
c o l l e g e s  o f  e d u c a t i o n  p r o v i d e  a l l  p r e - s e r v i c e  t e a c h e r s  w i t h  
a c e r t a i n  m in im a l  bac k g ro u n d  i n  com p u te rs  i n  e d u c a t i o n .  A 
t w o - s t a g e  a p p ro a c h  f o r  a c c o m p l is h i n g  t h i s  g o a l  i s  
s u g g e s te d .  The f i r s t  s t a g e  i s  t o  r e q u i r e  t h a t  a l l  
p r e - s e r v i c e  t e a c h e r s  t a k e  an i n t r o d u c t o r y  c o u r s e  which  
would c o v e r  t h e  f o l l o w i n g  m a t e r i a l s  <a> what  c o m p u te rs  a r e  
and how t h e y  w o rk ,  (b)  a b r i e f  h i s t o r y  o f  c o m p u te rs  and 
t e c h n o l o g y ,  <c> an i n t r o d u c t i o n  t o  p ro g ra m m in g ,  <d> a 
s u r v e y  o f  t h e  a p p l i c a t i o n  o f  com p u te rs  i n  s o c i e t y ,  <e> a 
d i s c u s s i o n  o f  s o c i a l  i s s u e s  i n  c o m p u t in g .  The second  
s t a g e ,  b u i l t  upon t h e  u n i f o r m  background  d e s c r i b e d  a b o v e ,  
i s  i n s t r u c t i o n  r e g a r d i n g  t h e  c om puter  as a t o o l  f o r  
t e a c h i n g  and l e a r n i n g .  D u r in g  t h i s  s t a g e ,  t h e  s t u d e n t  
s h o u ld  become a w a re  o f  w h ic h  com puter  r e l a t e d  m a t e r i a l s  a r e  
a p p r o p r i a t e  f o r  h i s  i n s t r u c t i o n a l  a r e a  and how t h e s e  a r e  
e v a l u a t e d  and s e l e c t e d .  Em phasis  s h o u ld  be  p l a c e d  on ways 
i n  which c om puter  r e l a t e d  m a t e r i a l s  can change  i n s t r u c t i o n .  
S t u d e n t s  s h o u ld  be e x p e c t e d  t o  know, f o r  t h e i r  r e s p e c t i v e  
a r e a s  and l e v e l s ,  what  sys tem s e x i s t ,  what  k in d s  o f  
a p p l i c a t i o n  program s e x i s t ,  and what  k in d s  o f  a p p l i c a t i o n  
p a c k ag e s  such as word p r o c e s s i n g ,  d a t a  ba s e  s y s te m s ,  and
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programmed i n s t r u c t i o n ,  e x i s t .  D u r in g  t h i s  p h as e  o f  s t u d y ,  
t h e  s t u d e n t  s h o u ld  be e x p e c t e d  t o  h a v e  e x p e r i e n c e  i n  t h e  
use o-f such s y s te m s .
In  a s t u d y  c o n d u c te d  by t h e  Rand C o r p o r a t i o n  ( S t a s z , 
W i n k l e r ,  S h a v e l s o n ,  Robyn & F e i b e l , 1984)  r e s e a r c h e r s  
c o l l e c t e d  t e a c h e r s '  r e c o m m e n d a t io n s  -for t h e  c o n t e n t  o f  a 
s ta - f - f - d e v e lo p m e n t  c o u r s e  on c o m p u t e r s .  The r e s e a r c h e r s  
c o n c lu d e d  t h a t  t h e  t e a c h e r s  recommended e s s e n t i a l l y  t h e  
same " c o r e "  t o p i c s  -for sta-f-f  d e v e lo p m e n t  as  r e p o r t e d  i n  t h e  
l i t e r a t u r e .  F i v e  b a s i c  t o p i c s  w e re  i d e n t i f i e d  as  
i m p o r t a n t :  (a )  o p e r a t i o n  o f  t h e  m i c r o c o m p u t e r , <b)
s e l e c t i o n  and e v a l u a t i o n  o f  c o u r s e w a r e ,  <c> i n s t r u c t i o n a l  
uses  o f  m ic r o c o m p u t e r s ,  <d> c o m p u te r  l i t e r a c y ,  and (e )  
program m ing  t o  t h e  d e g r e e  t h a t  i t  h e l p s  t e a c h e r s  u n d e r s t a n d  
how t h e  c o m p u te r  o p e r a t e s .
G ray  and T a f e l  ( 1 9 8 4 )  d e s c r i b e  t h e  a p p r o a c h  used by  
N o r t h w e s t  R e g i o n a l  E d u c a t i o n  Lab i n  i t s  t r a i n i n g  o f  
t e a c h e r s .  An e x p e r i e n t i a l  a p p r o a c h  i s  t h e  b e s t  way t o  
become a c o m p e te n t  c om puter  u s e r ,  and c o n c e p t  and s k i l l  
d e v e lo p m e n t  s h o u ld  f o c u s  on t h r e e  a r e a s :  (a )  t h e  o p e r a t i o n
o f  m i c r o c o m p u t e r s , (b) t h e  use  and e v a l u a t i o n  o f  s p e c i f i c
p ro g ra m s ,  and (c )  p l a n n i n g  f o r  t h e  a p p r o p r i a t e  use  o f  
m ic r o c o m p u t e r s .
C o o r d i n a t o r s  Judy P e t e r s  and R i c h a r d  S m ith  ( 1 9 8 4 )  o f  
t h e  D e p a r tm e n t  o f  T e c h n o lo g y ,  H ouston  In d e p e n d e n t  Schoo l  
D i s t r i c t ,  s u g g e s t  a s e t  o f  c o m p e t e n c ie s  w h ic h  c o u l d  s e r v e  
as a f ra m e w o rk  f o r  t r a i n i n g  and a s  a b a s i s  f o r  f u r t h u r
d e v e lo p m e n t .  The l i s t  e v o l v e d  f ro m  t h e i r  own e x p e r i e n c e s  
i n  t r a i n i n g  t e a c h e r s  and c o n s i s t s  o f  f o u r t e e n  c o m p e t e n c ie s  
r a n g i n g  f ro m  g e n e r a l  l i t e r a c y  a b i l i t i e s  t o  e d u c a t i o n a l  
a p p l i c a t i o n s  and e v a l u a t i o n  o f  s o f t w a r e  and h a r d w a r e .
H i g g i n s  and L i n v i l l e  ( 1 9 8 4 )  m a i n t a i n  t h a t  t h e  n e e d s  o f  
a l l  t e a c h e r s  w i t h  r e s p e c t  t o  c o m p u te r  l i t e r a c y  c a n n o t  be  
t h e  same. Com puter  u s e  i n  t h e  c la s s r o o m  w i l l  d e t e r m i n e  t h e  
l e v e l  o f  p r o f i c i e n c y  needed by t h e  t e a c h e r .  M in im a l  
c o m p e t e n c ie s  s h o u ld  f o c u s  on u s in g  and c a r i n g  f o r  c o m p u te r  
e q u i p m e n t .  Most t e a c h e r s  w i l l  need t o  know when i t  i s  
a p p r o p r i a t e  t o  use  t h e  c o m p u te r  and how t o  i n t e g r a t e  i t  
i n t o  t h e  o n g o in g  c u r r i c u l u m .  H i g g i n s  and L i n v i l l e  b e l i e v e  
t h a t  i n  a d d i t i o n  t o  t h e  s k i l l s  a l r e a d y  d i s c u s s e d ,  t e a c h e r s  
must d e v e lo p  some d e g r e e  o f  p r o f i c i e n c y  w i t h  r e s p e c t  t o  
p ro g ra m m in g .  They recommend t h a t  t e a c h e r s  l e a r n  BASIC,  
LOGO, a n d / o r  P IL O T .
U s in g  a m o d i f i e d  D e l p h i  t e c h n i q u e ,  Moore (1 9 8 4 )  
d e v e lo p e d  a s e t  o f  com pe te nc y  g u i d e l i n e s  w i t h i n  t h e  
c a t e g o r i e s  o f  g e n e r a l  e d u c a t i o n ,  c o m p u te r  e d u c a t i o n ,  and 
c o m p u te r  s c i e n c e  e d u c a t i o n .  The g e n e r a l  e d u c a t i o n  c a t e g o r y  
i n c l u d e s  k n o w le d g e  a b o u t  c o m p u te r s  and com p u te r  t e c h n o l o g y  
needed by a l l  s t u d e n t s .  T h i s  w ou ld  be s i m i l a r  t o  a b a s i c  
c om puter  l i t e r a c y  c o u r s e .  The c a t e g o r y ,  c om puter  
e d u c a t i o n ,  encompasses t h e  a p p l i c a t i o n  o f  c o m p u te r s  t o  
e d u c a t i o n .  The l a s t  c a t e g o r y ,  c o m p u te r  s c i e n c e  e d u c a t i o n ,  
e n t a i l s  more i n - d e p t h  t r a i n i n g  f o r  t e a c h e r s  who a c t u a l l y  
t e a c h  c om puter  s c i e n c e .  T h es e  a r e  t h e  3 k i l l s  needed by t h e
com puter  s c i e n c e  m a jo r .  Members o-f t h e  N o r t h w e s t  C o u n c i l  
•for Computer  E d u c a t io n  - f u r t h e r  e v a l u a t e d  t h e  p rop osed  
c o m p e te n c ie s  u s in g  a f i v e  p o i n t  r a t i n g  s c a l e .  A f i n a l  s e t  
of  c o m p e t e n c ie s ,  ra n k e d  by mean r a t i n g s  w i t h i n  each  
c a t e g o r y ,  was recommended f o r  use  as  g u i d e l i n e s  i n  t e a c h e r  
e d u c a t i o n  p ro g ra m s .
I t  can be c o n c lu d e d  f ro m  t h i s  r e v i e w ,  t h a t  t h e r e  a r e  
v a r y i n g  p e r c e p t i o n s  w i t h  r e g a r d  t o  what i t  i s  t h a t  t e a c h e r s  
need t o  know t o  use c o m p u te rs  i n  t h e  c la s s r o o m .  A v a s t  
a r r a y  o f  c o m p e te n c ie s  were  c u l l e d  f rom  t h e s e  a r t i c l e s ,  and 
th r o u g h  a p r o c e s s  o f  r e f i n e m e n t ,  t h e s e  became t h e  b a s i s  f o r  
a s u r v e y  on com puter  c o m p e t e n c ie s  f o r  t e a c h e r s .
CHAPTER I I I
R e s e a r c h  D e s ig n
The f i r s t  q u e s t i o n  i n  T y l e r ' s  r a t i o n a l e  f o r  v i e w i n g ,  
a n a l y z i n g  and i n t e r p r e t i n g  t h e  c u r r i c u l u m  and i n s t r u c t i o n a l  
prog ram  i n c l u d e s  t h r e e  i m p o r t a n t  s o u r c e s  f o r  g a t h e r i n g  
i n f o r m a t i o n  a b o u t  e d u c a t i o n a l  o b j e c t i v e s :  (a )  c o n t e m p o r a r y
l i f e ,  (b )  s u b j e c t  s p e c i a l i s t s  o r  e x p e r t s ,  and (c> t h e  
l e a r n e r s .  These  s o u r c e s  w e re  u t i l i z e d  as  t h e  b a s i s  f o r  t h e  
i n v e s t i g a t i o n  i n t o  t h e  c o m p e t e n c ie s  t e a c h e r s  need t o  use  
c o m p u te r s  e f f e c t i v e l y  i n  e d u c a t i o n .  The s t r a t e g i e s  f o r  
c o l l e c t i n g  dc^ta and i n f o r m a t i o n  f r o m  t h e s e  t h r e e  s o u r c e s  
i n c l u d e d  (a )  r e v i e w i n g  t h e  l i t e r a t u r e  t o  shed l i g h t  on t h e  
im p a c t  o f  c o m p u te rs  on s o c i e t y  and what  i t  i s  t h a t  c i t i z e n s  
need t o  know a b o u t  c o m p u te r s  ( c o n t e m p o r a r y  l i f e ) ,  (b)  
s o l i c i t i n g  i n f o r m a t i o n  f r o m  c o l l e g e s  and u n i v e r s i t i e s  t o  
d e t e r m i n e  what  t h e s e  i n s t i t u t i o n s  b e l i e v e  i s  i m p o r t a n t  f o r  
t e a c h e r s  t o  know a b o u t  c o m p u te r s  ( e x p e r t s ) ,  and (c> 
s u r v e y i n g  p r o f e s s o r s  ( e x p e r t s ) , t e a c h e r s  ( l e a r n e r s ) , and 
p r e s e r v i c e  s t u d e n t s  ( l e a r n e r s )  t o  a s c e r t a i n  t h e i r  
p e r c e p t i o n s  o f  t h e  c o m p e t e n c ie s  t e a c h e r s  need f o r  u s in g  
c o m p u te r s  i n  e d u c a t i o n .
T h i s  c h a p t e r  p r o v i d e s  an o v e r v i e w  o f  t h e  p r o c e d u r e s  
used i n  each o f  t h e  above  m e n t io n e d  s t r a t e g i e s .  The 
o v e r v i e w  i s  o r g a n i z e d  by t h e s e  t h r e e  a p p r o a c h e s  and
65
c o n t a i n s  d e s c r i p t i o n s  where  a p p r o p r i a t e  o f  t h e  s a m p le s ,  t h e  
i n s t r u m e n t s ,  and t h e  d a t a  c o l l e c t i o n  and a n a l y s i s .  In  
s h o r t ,  t h i s  c h a p t e r  d e s c r i b e s  t h e  s t e p s  used w i t h i n  t h e  
T y l e r  -framework t o  i n v e s t i g a t e  what  i t  i s  t h a t  t e a c h e r s  
need t o  know a b o u t  c o m p u te rs  t o  use them e - f - f a c t i v e l y  i n  
e d u c a t i  o n .
P r o c e d u r e s  
R ev iew  o-f t h e  L i t e r a t u r e : 
ft S tu d y  o f  C o n te m p o r a ry  L i - fe  
E l e c t r o n i c  and hand s e a r c h e s  were  u t i l i s e d  t o  l o c a t e  
s o u r c e s  o-f i n f o r m a t i o n  d e a l i n g  w i t h  t h e  im p a c t  o f  c o m p u te rs  
on c o n te m p o r a r y  l i f e .  R e l e v a n t  r e s e a r c h  s t u d i e s ,  r e p o r t s ,  
p a m p h l e t s ,  b o o k s ,  and newspaper  and j o u r n a l  a r t i c l e s  were  
r e v i e w e d .  The d e s c r i p t i o n s  f ro m  t h e  r e a d i n g s  were  
o r g a n i z e d  by t o p i c s  and f u r t h e r  c a t e g o r i z e d  i n t o  c om puter  
uses  and im p a c t  on s o c i e t y .  T h i s  i n f o r m a t i o n  i s  p r e s e n t e d  
i n  n a r r a t i v e  fo rm  i n  C h a p t e r  I I .  Knowledge deemed 
n e c e s s a r y  -for c i t i z e n s  l i v i n g  i n  a c o m p u te r -b a s e d  s o c i e t y  
were  i n c o r p o r a t e d  as c o m p e te n c ie s  on a com puter  s u r v e y .
S o l i t i c a t i o n  o f  I n f o r m a t i o n :
One S o u rc e  o f  S u b j e c t  S p e c i a l i s t s  o r  E x p e r t s  
The Sample
E x p e r t s  ( h e r e a f t e r  r e f e r r e d  t o  as o u t s i d e  e x p e r t s )
■from c o l l e g e s  and u n i v e r s i t i e s  i n  t h e  U n i t e d  S t a t e s  and 
Canada c o m p r is e d  t h i s  s a m p le .  The 99  i n s t i t u t i o n s  o f f e r i n g
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com puter  e d u c a t i o n  c o u r s e s  -for t e a c h e r s  as i d e n t i ' f i e d  by 
a r t i c l e s  i n  The Computing T e a c h e r  ( " C h a r t i n g  a Summer 
C o u r s e , "  1 9 0 3 ,  1984)  were  used -for t h i s  s t u d y .  A c o n t a c t  
pe rs o n  -for each i n s t i t u t i o n  was i d e n t i f i e d  by The .Computing 
T e a c h e r  a r t i c l e s ,  and c o m m u n ic a t io n  w i t h  t h e  i n s t i t u t i o n s  
was a c c o m p l is h e d  th r o u g h  t h e s e  i n d i v i d u a l s  (s e e  Appendix  
A) .
D a ta  C o l l e c t i o n
A l e t t e r  was m a i le d  t o  each c o n t a c t  p e rs o n  i n  t h e  
s a m p le .  The l e t t e r  s t a t e d  t h e  p u rp o s e  o-f t h e  s tu d y  and 
r e q u e s t e d  o u t l i n e s  or  o b j e c t i v e s  -for com puter  e d u c a t i o n  
c o u r s e s  a t  t h e  i n s t i t u t i o n .  The l e t t e r  f u r t h e r  r e q u e s t e d  
l i s t s  o f  com puter  c o m p e te n c ie s  f o r  t e a c h e r s ,  i f  a v a i l a b l e .  
The c o n t a c t  p e rs o n  was asked t o  r e p l y  w i t h i n  a month i f  a t  
a l l  p o s s i b l e .  The l e t t e r s  were  re p r o d u c e d  on UNL9 
s t a t i o n e r y  (s e e  Appendix  ED .
T r e a t m e n t  o f  D a ta
Course  o b j e c t i v e s  f ro m  two t y p e s  o f  i n t r o d u c t o r y  
c o u r s e s — com puter  l i t e r a c y  and c o m p u te rs  i n  e d u c a t i o n — were  
matched where  p o s s i b l e  w i t h  c o m p e te n c ie s  on t h e  s u r v e y  t h a t  
was used t o  c o l l e c t  d a t a  f ro m  p r o f e s s o r s ,  t e a c h e r s ,  and 
s t u d e n t s .  In  t h i s  way, a t a b u l a t i o n  o f  t h e  number o f  
c o l l e g e s  and u n i v e r s i t i e s  h a v in g  a s u r v e y  com petency  as a 
c o u r s e  o b j e c t i v e  c o u ld  be m a i n t a i n e d .  In  a d d i t i o n ,  a l i s t  
and t a b u l a t i o n  was m a i n t a i n e d  f o r  c o u r s e  o b j e c t i v e s  t h a t
(a )  d i d  n o t  match s u r v e y  i te m ©  and (b) were  m e n t io n e d  an 
more t h a n  two u n i v e r s i t y  c o u r s e  o u t l i n e s .  S u rv e y  
c o m p e te n c ie s  t h a t  a p p e a re d  as  c o u r s e  o b j e c t i v e s  -for g r e a t e r  
th a n  SO p e r c e n t  o f  t h e  u n i v e r s i t i e s  were - i n t e r p r e t e d  as  
b e in g  c o n s i d e r e d  i m p o r t a n t  o r  e s s e n t i a l  by t h e  o u t s i d e  
e x p e r t s .  T h i s  l i s t  o f  i m p o r t a n t  c o m p e te n c ie s  f ro m  t h e  
o u t s i d e  e x p e r t s  was th e n  compared w i t h  t h e  e s s e n t i a l  
c o m p e te n c ie s  f ro m  t h e  s u r v e y  g ro u p s  as a method o f  
v a l i d a t i n g  t h o s e  r e s u l t s .
S u r v e y i n g  P r o f e s s o r s ,  T e a c h e r s ,  and S t u d e n t s  
The Samples
S u b j e c t  s p e c i a l i s t s  or  e x p e r t s . The s u b j e c t s  f o r  t h i s  
sam ple  were  t h e  52  f u l l  t i m e  p r o f e s s o r s  i n  t e n  d e p a r t m e n ts  
o f  t h e  C o l l e g e  o f  E d u c a t io n  a t  UNLV and t h e  f o u r  f u l l  t i m e  
p r o f e s s o r s  i n  UNLV' s D e p a r tm e n t  o f  Computer S c i e n c e  and 
E l e c t r i c a l  E n g i n e e r i n g .
L e a r n e r s . T h i s  sample  was c o m p r is e d  of  t e a c h e r s  and 
p r e s e r v i c e  s t u d e n t s .  The t e a c h e r  group c o n s i s t e d  o f  478  
c o m p u t e r - u s in g  t e a c h e r s  i n  18 j u n i o r  h ig h  s c h o o ls  and Ids 
s e n i o r  h ig h  s c h o o l s  in  t h e  C l a r k  C ounty  School D i s t r i c t .
The d e f i n i t i o n  o f  c o m p u t e r - u s in g  t e a c h e r  f o r  t h i s  s t u d y  was 
one who (a )  t e a c h e s  com puter  s c i e n c e  c o u rs e s  (program m ing  
o r  l i t e r a c y )  or  (b)  uses t h e  com puter  as an i n s t r u c t i o n a l  
t o o l  i n  t h e  c la s s r o o m  o r  (c> uses t h e  com puter  as a 
management t o o l  o r  (d)  owns, and t h e r e f o r e ,  uses  a com puter
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a t  home. The com p u te r  s c i e n c e  t e a c h e r s  a t  each b u i l d i n g  
i d e n t i f i e d  t h e  c a m p u t e r - u s i n g  t e a c h e r s  -for t h e i r  b u i l d i n g s  
(s e e  Append ix  C ) ,
The p r e s e r v i c e  s t u d e n t s  w e re  j u n i o r s ,  s e n i o r s ,  o r  
g r a d u a t e s  e n r o l l e d  i n  t h e  t e a c h e r  p r e p a r a t i o n  p ro g ra m ,  
D e p a r tm e n t  o f  S e c o n d a ry  E d u c a t i o n  a t  t h e  U n i v e r s i t y  o f  
N evada ,  Las  Vegas (U N L V ) . A p p r o x i m a t e l y  200  s t u d e n t s  were  
e n r o l l e d  i n  t h e  program  a t  t h e  t i m e  o f  t h i s  i n v e s t i g a t i o n .  
The e x a c t  number was d i f f i c u l t  t o  o b t a i n  b e c a u s e  o f  d ro p s  
and l a t e  r e g i s t r a t i o n s .  Any s t u d e n t  who was e n r o l l e d  i n  
one o f  17 s e c t i o n s  o f  c o r e  c o u r s e s  i n  t h e  t e a c h e r  
p r e p a r a t i o n  p rog ram  was p r o v i d e d  an o p p o r t u n i t y  t o  re sp o n d  
t o  t h e  s u r v e y  i n  c l a s s .
The S u rv e y  I n s t r u m e n t
D e v e lo p m e n t . The r e s e a r c h e r  was u n s u c c e s s f u l  i n  
l o c a t i n g  a s u r v e y  i n s t r u m e n t  r e l a t i n g  t o  com puter  
c o m p e t e n c ie s  f o r  a l l  t e a c h e r s ;  t h e r e f o r e ,  a "needs"  t y p e  
s u r v e y  ( O r l i c h ,  1978)  was d e v e lo p e d  f o r  t h i s  s t u d y .  The 
s u r v e y  i t e m s  w ere  g e n e r a t e d  f rom  a r e v i e w  o f  t h e  l i t e r a t u r e  
on c o n te m p o r a r y  l i f e ,  uses  o f  c o m p u te rs  i n  e d u c a t i o n ,  and 
com puter  c o m p e te n c ie s  f o r  t e a c h e r s .  The i n i t i a l  l i s t  
c o n s i s t e d  o f  a p p r o x i m a t e l y  3 0 0  c o m p e t e n c ie s ,  many o f  which  
o v e r l a p p e d  o r  d u p l i c a t e d  o t h e r  i t e m s .  The c o m p e te n c ie s  
were  c a t e g o r i s e d  so t h a t  d u p l i c a t e  o r  o v e r l a p p i n g  i t e m s  
c o u ld  be d e l e t e d .  Through a p r o c e s s  o f  s y n t h e s i s  and 
r e f i n e m e n t ,  t h e  l i s t  was n a r ro w e d  t o  37 i t e m s  t h a t
r e f l e c t e d  t h e  m a jo r  c o m p e t e n c ie s  f r o m  t h e  l i t e r a t u r e .
T h r e e  r e s p o n s e  c a t e g o r i e s  w e re  used f o r  t h e  s u r v e y s  (a )  
HIGHLY RECOMMENDED; ESSENTIAL, (b )  RECOMMENDED, BUT NOT 
ESSENTIAL, <c> NOT RECOMMENDED; NOT ESSENTIAL ( O r l i c h ,
1978)  ( s e e  A p p e n d ix  D ) . A f o r c e d - r e s p o n s e  i n s t r u m e n t  was 
s e l e c t e d  o v e r  an o p e n - r e s p o n s e  q u e s t i o n n a i r e  f o r  t h e  
f o l l o w i n g  r e a s o n s :  (a )  o p e n -e n d e d  r e s p o n s e s  l e a d  t o
i n c o n c l u s i v e  g e n e r a l i s a t i o n s  and s u b j e c t i v e  i n t e r p r e t a t i o n s  
( O r l i c h ,  1 9 7 8 ) ,  (b)  t h e  r e t u r n  r a t e  t e n d s  t o  be low f o r
o p e n -e n d e d  q u e s t i o n n a i r e s  b e c a u s e  o f  t h e  l e n g t h  o f  t i m e  
r e q u i r e d  o f  r e s p o n d e n t s  t o  c o m p l e t e  t h e  i t e m s  ( O r l i c h ,  
1 9 7 8 ) ,  ( c )  e x i s t i n g  e v i d e n c e  s u g g e s t s  t h a t  o p e n -e n d e d
r e s p o n s e s  o f  s u r v e y  s u b j e c t s  t e n d  n o t  t o  add any  
s u b s t a n t i a l  p o i n t  t o  t h o s e  w h ic h  h a v e  been g e n e r a t e d  i n  
f o r c e d - r e s p o n s e  i t e m s  (Borg & G a l l ,  1983 ;  O r l i c h ,  1 9 7 8 ) .
V a l i d a t i o n . S i x  e x p e r t s  i n  t h e  f i e l d  o f  c o m p u te r s  
a n d / o r  c o m p u te r s  i n  e d u c a t i o n  w e re  as ke d  t o  v a l i d a t e  t h e  
c o n t e n t  o f  t h e  s u r v e y .  Two o f  t h e  e x p e r t s  a r e  p r o f e s s o r s  
a t  UNLV, tw o  a r e  p r o f e s s o r s  a t  u n i v e r s i t i e s  o u t s i d e  t h e  
s t a t e  ( U n i v e r s i t y  o f  Texas  a t  A u s t i n  and L o u i s i a n a  S t a t e  
U n i v e r s i t y )  and tw o  a r e  c o n s u l t a n t s  a t  t h e  C l a r k  C o u n ty  
Schoo l  D i s t r i c t  M ic r o c o m p u t e r  C e n t e r .  Each o f  t h e  s i x  
i n d i v i d u a l s  who c o n s e n te d  t o  v a l i d a t e  t h e  s u r v e y  i t e m s  
r e c e i v e d  a c o v e r  l e t t e r  c o n t a i n i n g  e x p l i c i t  v a l i d a t i o n  
i n s t r u c t i o n s  and a copy o f  t h e  s u r v e y  (s e e  A p p e n d ix  E ) .
The e x p e r t s  w e re  as ke d  t o  mark one o f  t h r e e  c o lu m n s  f o r
each i t e m  on t h e  s u r v e y :  <a) v a l i d ,  <b) i n v a l i d ,  o r  (c )
u n c l e a r .  Comments were  a l s o  s o l i c i t e d .  F i v e  i t e m s  were  
marked i n v a l i d ;  h o w e v e r ,  no i t e m  was marked i n v a l i d  more  
th a n  once .  A l th o u g h  t h e r e  was a l a c k  o-f consensus  
r e g a r d i n g  t h e  v a l i d i t y  o r  i n v a l i d i t y  o f  t h e s e  f i v e  i t e m s ,  
t h e y  were  re e x a m in e d  and r e v i s e d  i f  deemed a p p r o p r i a t e .  
S e v e r a l  i t e m s  were  marked u n c l e a r  by more th a n  one p e r s o n .  
These  i t e m s  were  r e w r i t t e n  based on t h e  comments and 
s u g g e s t i o n s  o f  t h e  e x p e r t s .
F i 1o t . The p i l o t  c o n s i s t e d  o f  t w e n t y - f i v e  UNLV 
s t u d e n t s  e n r o l l e d  i n  ESE 4 0 1 ,  S e c t i o n  One— I n t r o d u c t i o n  t o  
S e c o n d a ry  T e a c h in g .  The s u r v e y  was a d m i n i s t e r e d  d u r i n g  
c l a s s  t o  t h o s e  s t u d e n t s  who w ish ed  t o  p a r t i c i p a t e .  The  
s t u d e n t s  who v o l u n t e e r e d  r e c e i v e d  s u r v e y s  and c om puter  
r e s p o n s e  s h e e t s  and w e re  asked t o  r e a d  t h e  d i r e c t i o n s ,  mark  
t h e i r  r e s p o n s e s ,  and make n o t e s  o f  any a m b i g u i t i e s .  I t  
to o k  t h e  s t u d e n t s  a p p r o x i m a t e l y  15 m in u t e s  t o  c o m p le t e  t h e  
s u r v e y ,  and v e r y  few  s u g g e s t i o n s  o f  s i g n i f i c a n c e  w i t h  
r e s p e c t  t o  c o n t e n t  were  o f f e r e d .  Fo r  e x a m p le ,  two  
t y p o g r a p h i c a l  e r r o r s  were  d i s c o v e r e d  by most o f  t h e  
s t u d e n t s .  Some s u g g e s te d  an a d d i t i o n a l  c a t e g o r y ,  DON'T  
KNOW, b u t  t h i s  was r e j e c t e d  f o r  f e a r  i t  would  be an e s c a p e  
f o r  i n d e c i s i v e  i n d i v i d u a l s .  The p i l o t  s u r v e y s  w e re  s c o r e d  
by t a l l y i n g  re s p o n s e  c a t e g o r i e s  f o r  each i t e m .  The p e r c e n t  
o f  re s p o n s e s  f o r  each c a t e g o r y  was c a l c u l a t e d  f o r  e v e r y  
s u r v e y  i t e m .  G e n e r a l l y ,  no p ro b le m s  were  e n c o u n t e r e d  w i t h
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t h e  a d m i n i s t r a t i o n  o r  s c o r i n g  o-f t h e  s u r v e y .
Form at  and Cover  L e t t e r . I n  i t s  p r e s e n t  -form, t h e  
s u r v e y  c o n s i s t s  o-f 37 i t e m s  which r e p r e s e n t  p o s s i b l e  
c o m p u te r  c o m p e te n c ie s  f o r  a l l  t e a c h e r s .  One a d d i t i o n a l  
i t e m  s o l i c i t s  i n f o r m a t o n  r e g a r d i n g  each r e s p o n d e n t ' s  
p e r c e p t i o n  o f  h i s  k now le dge  l e v e l  o f  c o m p u te rs  i n  
e d u c a t i o n .  The r e s p o n s e  c a t e g o r i e s  f o r  t h i s  i t e m  a r e  on a 
c o n t in u u m  r a n g i n g  f ro m  " g r e a t  d e a l "  t o  " v e r y  l i t t l e "  
k n o w le d g e .  The p u rp o s e  o f  t h i s  i t e m  i s  t o  d e t e r m i n e  how 
r e s p o n d e n t s  r a t e  th e m s e l v e s  w i t h  r e s p e c t  t o  know ledge  
l e v e l ,  th e n  a n a l y z e  group d i f f e r e n c e s  r e g a r d i n g  o p i n i o n s  
c o n c e r n in g  c om puter  c o m p e t e n c ie s  f o r  t e a c h e r s .
The c o v e r  l e t t e r  d e s c r i b e s  t h e  p u rp o s e  o f  t h e  s u r v e y ,  
s o l i c i t s  c o o p e r a t i o n  i n  c o m p l e t i n g  t h e  i t e m s ,  and 
i d e n t i f i e s  a d e a d l i n e  t o  r e p l y .  S u r v e y  s u b j e c t s  a r e  a l s o  
in f o r m e d  t h a t  a l l  r e s p o n s e s  a r e  anonymous (s e e  Append ix  F ) .
D a ta  C o l l e c t i o n
P r o f e s s o r s . A c o v e r  l e t t e r ,  s u r v e y ,  r e s p o n s e  s h e e t ,  
and r e t u r n  e n v e lo p e  were  p l a c e d  i n  each p r o f e s s o r ' s  m a i lb o x  
a t  UNLV. The p r o f e s s o r s  w e re  asked  t o  r e t u r n  t h e  s u r v e y  t o  
t h e  D e p a r tm e n t  o f  S e c o n d a ry  E d u c a t io n  th r o u g h  t h e  
i n t e r — o f f i c e  m a i l  w i t h i n  t e n  d a y s .  S i n c e  r e s p o n s e s  were  
anonymous, i t  was i m p o s s i b l e  t o  i d e n t i f y  t h o s e  who had 
r e t u r n e d  t h e  s u r v e y  re s p o n s e  s h e e t  and t h o s e  who had n o t .  
T h e r e f o r e ,  a f t e r  t h e  t e n  day i n t e r v a l ,  a f o l l o w - u p  was
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p l a c e d  i n  each p r o f e s s o r ' s  m a i lb o x  t h a n k i n g  t h o s e  who had 
c o m p le te d  t h e  s u r v e y  and r e q u e s t i n g  c o o p e r a t i o n  o f  t h o s e  
who had n o t  y e t  r e t u r n e d  i t .  A tw o -w e e k  d e a d l i n e  t o  r e p l y  
was a r b i t r a r i l y  e s t a b l i s h e d  by t h e  r e s e a r c h e r .
T e a c h e r s . P e r m i s s i o n  t o  s u r v e y  t h e  t e a c h e r s  was 
o b t a i n e d  f ro m  t h e  D i r e c t o r  o f  R esearch  and D e v e lo p m e n t ,  
C l a r k  C ounty  School D i s t r i c t .  The s u r v e y  was a d m i n i s t e r e d  
t h r o u g h  t h e  r e s e a r c h  d e p a r t m e n t  i n  a c c o r d a n c e  w i t h  d i s t r i c t  
p o l i c i e s .  B u i l d i n g  p r i n c i p a l s  w ere  r e q u e s t e d  t o  c o o p e r a t e  
by d i s t r i b u t i n g ,  c o l l e c t i n g  and r e t u r n i n g  t h e  s u r v e y s  t o  
t h e  r e s e a r c h  d i v i s i o n .  Each t e a c h e r  i n  t h e  sam ple  r e c e i v e d  
a c o v e r  l e t t e r ,  a s u r v e y ,  and a c o m p u te r  re s p o n s e  s h e e t  on 
which t o  mark t h e  a n s w e rs .  The t e a c h e r s  were  asked t o  
c o m p le te  t h e  s u r v e y s  w i t h i n  t e n  days o f  t h e  d i s t r i b u t i o n  
d a t e ;  p r i n c i p a l s  were  r e q u e s t e d  t o  r e t u r n  a l l  t h e  s u r v e y s  
t o  t h e  r e s e a r c h  d e p a r t m e n t  w i t h i n  two weeks.  Upon t h e  
recom m endat ion  o f  t h e  D i r e c t o r  o f  R e s e a rc h  and D e v e lo p m e n t ,  
no f o l l o w - u p  r e m in d e r  was u t i l i z e d  w i t h  t h i s  g ro u p .
S t u d e n t s . Upon p e r m i s s i o n  o f  t h e  p r o f e s s o r s ,  t h e  
r e s e a r c h e r  a d m i n i s t e r e d  t h e  s u r v e y  t o  s t u d e n t s  d u r i n g  
c l a s s e s  a t  UNLV. S e v e n te e n  s e c t i o n s  o f  t h e  c o r e  c o u r s e s  i n  
t h e  t e a c h e r  p r e p a r a t i o n  program  a t  UNLV w ere  s u r v e y e d .  
S t u d e n t s  were  in fo r m e d  o f  t h e  p u rp o s e  o f  t h e  s t u d y ;  t h e y  
were  a d v is e d  t h a t  p a r t i c i p a t i o n  was v o l u n t a r y  and t h a t  
re s p o n s e s  would be c o n f i d e n t i a l .  S u r v e y s ,  re s p o n s e  s h e e t s ,
and No. 2 p e n c i l s  w ere  d i s t r i b u t e d  t o  t h e  j u n i o r s ,  s e n i o r s ,  
and g r a d u a t e s  i n  t h e  c l a s s e s .  A g e n e r a l  announcement was 
made t h a t  t h o s e  who d i d  n o t  w ish  t o  p a r t i c i p a t e  s h o u ld  
s u b m it  a b l a n k  re s p o n s e  s h e e t .  To a v o id  t h e  p r o b le m  o-f 
p o s s i b l e  d u p l i c a t i o n ,  a l i s t  o-f a l l  s t u d e n t s  who re sp onded  
t o  t h e  s u r v e y  was m a i n t a i n e d .  In  a d d i t i o n ,  s t u d e n t s  were  
asked n o t  t o  c o m p le te  t h e  s u r v e y  a g a in  i f  t h e y  had a l r e a d y  
done i t  i n  a n o t h e r  c l a s s .
T a b u l a t i o n  o-f Responses
The r e s p o n s e  c a t e g o r i e s  on t h e  s u r v e y  w e re  coded t o  
assume t h e  - fo l l o w i n g  v a l u e s :  an A r e s p o n s e ,  HIGHLY
RECOMMENDED, ESSENTIAL became e q u i v a l e n t  t o  one; a B 
r e s p o n s e ,  RECOMMENDED, BUT NOT ESSENTIAL became e q u i v a l e n t  
t o  tw o ;  and a C r e s p o n s e ,  NOT RECOMMENDED, MOT ESSENTIAL  
became e q u i v a l e n t  t o  t h r e e .  The s u r v e y  r e s p o n s e  s h e e t s  
were  th e n  r e a d  e l e c t r o n c i a l 1y by a s c a n n e r  and t h e  d a t a  
s e n t  t o  a c e n t r a l  c om puter  t o  be s t o r e d  i n  f o u r  f i l e s — one  
f o r  each g roup  and a t o t a l .
T r e a t m e n t  o f  D a ta
The F r e q u e n c i e s  p r o c e d u r e  f ro m  t h e  S t a t i s t i c a l  Package  
f o r  S o c i a l  S c ie n c e s  (SPSS) ( N i e ,  H u l l ,  J e n k i n s ,
S t e i n b r e n n e r , & B e n t ,  1975)  was u t i l i z e d  t o  c a l c u l a t e  t h e  
d e s c r i p t i v e  s t a t i s t i c s  f o r  each i t e m  i n  each g roup  and t h e  
t o t a l .  Fo r  e v e r y  i t e m ,  t h e  a n a l y s i s  i n c l u d e d  t h e  f r e q u e n c y  
f o r  each r e s p o n s e  c a t e g o r y ,  t h e  p e r c e n t  o f  r e s p o n s e s  in
each c a t e g o r y ,  t h e  mean, m e d ia n ,  mode, and r a n g e ,  t h e  
v a r i a n c e ,  and t h e  s t a n d a r d  d e v i a t i o n  i n  a d d i t i o n  t o  s e v e r a l  
o t h e r  c a l c u l a t i o n s .  The d a t a  were  th e n  s o r t e d  by t h e  •four  
k now ledge  l e v e l s  and t h e  same t r e a t m e n t  a p p l i e d .  The mean 
s c o r e s  were  used t o  make ju d g m e n ts  a b o u t  t h e  s u r v e y  
c o m p e t e n c ie s .  I t e m s  w i t h  t o t a l  g roup means be low  1 . 5 5  were  
c o n s i d e r e d  e s s e n t i a l  c o m p e t e n c ie s .  Those s u r v e y  i t e m s  w i t h  
t o t a l  group means f ro m  1 . 5 5  t o  2 . 5 4  i n c l u s i v e  were  
c o n s i d e r e d  recommended c o m p e t e n c ie s .  Any s u r v e y  i t e m  w i t h  
a t o t a l  g roup  mean o f  2 . 5 5  o r  g r e a t e r  was c o n s i d e r e d  a 
com petency t h a t  was n o t  recommended and n o t  e s s e n t i a l .
The two n u l l  h y p o th e s e s  f ro m  t h e  S t a te m e n t  o f  P ro b lem  
i n  C h a p te r  I  a r e  (a )  t h e r e  a r e  no s i g n i f i c a n t  d i f f e r e n c e s  
i n  t h e  mean s c o r e s  o f  s u r v e y  i t e m s  f o r  t h e  p r o f e s s o r s ,  
t e a c h e r s ,  and s t u d e n t s  and (b)  t h e r e  a r e  no s i g n i f i c a n t  
d i f f e r e n c e s  i n  t h e  mean s c o r e s  o f  s u r v e y  i t e m s  f o r  t h e  
k now ledge  l e v e l s  A th r o u g h  D. The means were  a n a ly s e d  
u t i l i s i n g  t h e  SPSS subprogram  ONEWAY— an a n a l y s i s  o f  
v a r i a n c e  f o r  one in d e p e n d e n t  v a r i a b l e .  ONEWAY i n c l u d e s  
B a r t l e t t ' s  t e s t  o f  subgroup v a r i a n c e  h o m o g e n e i ty .  A 
s i g n i f i c a n c e  l e v e l  o f  . 0 5  was c o n s i d e r e d  s u f f i c i e n t  t o  
r e j e c t  t h e  n u l l  h y p o th e s e s  i n  t h i s  s t u d y .
CHAPTER IV
F i n d i n g s
T h i s  s t u d y  was u n d e r t a k e n  in  an a t t e m p t  t o  d e t e r m i n e  
what  i t  i s  t h a t  t e a c h e r s  need t o  know t o  use  c o m p u te rs  
e f f e c t i v e l y  i n  e d u c a t i o n .  In  a c c o r d a n c e  w i t h  t h e  f i r s t  
q u e s t i o n  i n  T y l e r ' s  r a t i o n a l e  f o r  v i e w i n g ,  a n a l y s i n g  and 
i n t e r p r e t i n g  t h e  c u r r i c u l u m ,  t h r e e  s o u r c e s  w e re  used t o  
c o l l e c t  i n f o r m a t i o n  a b o u t  e d u c a t i o n a l  o b j e c t i v e s !  <a) 
c o n t e m p o r a r y  l i f e ,  <b> s u b j e c t  s p e c i a l i s t s  or  e x p e r t s ,  and 
(c )  l e a r n e r s .  S p e c i f i c  s t r a t e g i e s  w e re  used t o  c o l l e c t  
i n f o r m a t i o n  f ro m  t h e  sources!;  t h e s e  w e re  (a )  r e v i e w i n g  t h e  
l i t e r a t u r e  ( c o n t e m p o r a r y  l i f e ) ,  (b) s o l i c i t i n g  i n f o r m a t i o n  
f ro m  c o l l e g e s  and u n i v e r s i t i e s  ( o u t s i d e  e x p e r t s )  and (c )  
s u r v e y i n g  p r o f e s s o r s  ( e x p e r t s ) ,  t e a c h e r s  ( l e a r n e r s ) ,  and 
s t u d e n t s  ( l e a r n e r s ) .  The f i n d i n g s  f ro m  t h e  f i r s t  s t r a t e g y ,  
r e v i e w i n g  t h e  l i t e r a t u r e ,  a r e  p r e s e n t e d  i n  C h a p t e r  I I .  
I n c l u d e d  i n  t h i s  s e c t i o n ,  a r e  t h e  r e s u l t s  f o r  each o f  t h e  
o t h e r  two s t r a t e g i e s :  s o l i c i t a t i o n  o f  i n f o r m a t i o n  and t h e
s u r v e y .
S o l i c i t a t i o n  o f  I n f o r m a t i o n  
E i g h t y - n i n e  c o l l e g e s  and u n i v e r s i t i e s  i n  t h e  U n i t e d  
S t a t e s  and Canada r e c e i v e d  l e t t e r s  s o l i c i t i n g  i n f o r m a t i o n  
a b o u t  com p u te r  e d u c a t i o n  c o u r s e w o r k ;  one l e t t e r  was
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r e t u r n e d .  T h i r t y  o f  t h e  88 i n s t i t u t i o n s  c o n t a c t e d  <34 
p e r c e n t ) ,  re s p o n d e d  t o  t h e  r e q u e s t .  F i v e  o-f t h e  
r e s p o n d e n t s  s e n t  c o u r s e  d e s c r i p t i o n s  w h ic h  w e re  t o o  g e n e r a l  
t o  a n a l y s e  and s i n  o f  t h e  r e s p o n d e n t s  s e n t  c o u r s e  
d e s c r i p t i o n s  o f  g r a d u a t e  s t u d i e s — e i t h e r  d o c t o r a t e  o r  
m a s t e r ' s  p r o g ra m s .  These  a l s o  c o u l d  n o t  be a n a l y s e d .  The  
r e m a i n i n g  19 i n s t i t u t i o n s  s e n t  o u t l i n e s / o b j e c t i v e s  o f  t h e i r  
co m p u te r  e d u c a t i o n  c o u r s e w o r k .  One a l s o  p r o v i d e d  a l i s t  o f  
c o m p u te r  c o m p e t e n c ie s  deemed i m p o r t a n t  by t h a t  i n s t i t u t i o n .
The p e r c e n t  o f  c o l l e g e s  and u n i v e r s i t i e s  h a v in g  
c o m p e t e n c ie s  f ro m  t h e  s u r v e y  as  c o u r s e  o b j e c t i v e s  i s  shown 
i n  T a b l e s  1 - 3 .  O t h e r  c o m p e t e n c ie s  b e s i d e s  t h o s e  on t h e  
s u r v e y  w e re  i n c l u d e d  i n  c o u r s e w o r k  a t  some o f  t h e  
i n s t i t u t i o n s ;  t h e  f o u r  most f r e q u e n t l y  m e n t io n e d  and t h e  
p e r c e n t  o f  u n i v e r s i t i e s  h a v i n g  them w e r e  (a )  know t h e  
g e n e r a l  us e s  o f  c o m p u te r s — 39 p e r c e n t ,  <b) ha v e  k n o w le d g e  
o f  i n f o r m a t i o n  r e t r i e v a l  and t e l e c o m m u n i c a t i o n s — 28  
p e r c e n t ,  <c) know t h e  t y p e s  o f  c o m p u te r  la n g u a g e © — SO 
p e r c e n t ,  and (d)  know haw t o  use  a s p r e a d s h e e t — 28 p e r c e n t .
C o m p e te n c ie s  t h a t  w e re  i n c l u d e d  i n  c o u r s e w o r k  a t  more  
t h a n  SO p e r c e n t  o f  t h e  i n s t i t u t i o n s  w e re  i n t e r p r e t e d  as  
b e in g  c o n s i d e r e d  i m p o r t a n t  o r  e s s e n t i a l  by t h e  o u t s i d e  
e x p e r t s .  T a b l e s  4 and £5 show t h e  IS  c o m p e t e n c ie s  t h a t  f e l l  
w i t h i n  t h i s  c a t e g o r y .  None o f  t h e  a d d i t i o n a l  c o m p e t e n c ie s  
ex ce e d e d  t h e  50  p e r c e n t  l e v e l ;  t h e r e f o r e ,  t h e s e  w e re  n o t  
p a r t  o f  t h i s  g r o u p .
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T a b le  1
P e r c e n t  o-f U n i v e r s i t i e s  H a v in g  S u rv e y  C o m p e te n c ie s  1 - 1 2  as  
O b j e c t i v e s  i n  C oursew ork
S u r v e y  Competency P e r c e n t
1. Have know ledge  o-f t h e  im p a c t  o-f c o m p u te rs
on s o c i e t y  83
2 .  U n d e r s ta n d  and use  g e n e r a l  com puter
t e r m i n o l o g y  89
3 .  Be a b l e  t o  a s se m b le  com puter  s ystem s t y p i c a l l y
used i n  i n s t r u c t i o n a l  s e t t i n g s  0
4 .  Know what  co m p u te r  m a t e r i a l s  e x i s t  i n  t h e  
t e a c h e r ' s  s u b j e c t  a r e a  61
5 .  Know how t o  use  c o m p u t e r i z e d  s i m u l a t i o n s
o-f r e a l  l i - f e  as  t e a c h i n g  t o o l s  72
6 .  Know a v a r i e t y  o-f s i m p l e  d i a g n o s t i c  s t r a t e g i e s  
t o  d e t e r m i n e  t h e  c a u s e  o-f a m a l f u n c t i o n  i n  
c om puter  e q u ip m e n t  o r  program s 17
7 .  Know t h e  c o n c e p ts  o f  LOGO 39
8 .  Know how t o  o p e r a t e  c om puter  e q u ip m e n t
t y p i c a l l y  used i n  s c h o o l  s e t t i n g s  100
9 .  Know t h e  e f f e c t s  o f  com puter  use  on s t u d e n t
l e a r n i n g  a c c o r d i n g  t o  c u r r e n t 1 r e s e a r c h  f i n d i n g s  28
10. Know how t o  w r i t e  s i m p l e  c om puter  p ro g ra m s  50
11.  Know how t o  w r i t e  complex com puter  p rog ra m s  11
12. Be a w a re  o f  c u r r e n t  d e v e lo p m e n ts  i n  c om puter
t e c h n o l o g y  and t h e i r  p o t e n t i a l  a p p l i c a t i o n  t o  
e d u c a t i o n  61
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T a b le  2
P e r c e n t  o-f U n i v e r s i t i e s  H a v in g  S u r v e y  C o m p e te n c ie s  1 5 - 2 5  as  
O b j e c t i v e s  i n  C oursew prk
S u r v e y  Com petency P e r c e n t
13 .  Be a b l e  t o  a p p l y  c o m p u t e r i s e d  d r i l l  and
p r a c t i c e  i n  a v a r i e t y  o-f t e a c h i n g  s i t u a t i o n s  61
14.  Know s o u r c e s  o-f i n f o r m a t i o n  a b o u t
c o m p u te r s  and com p u te r  m a t e r i a l s  28
15.  Have k n o w le d g e  o-f b a s i c  h i s t o r i c a l  f a c t s
a b o u t  c o m p u te r s  50
16 .  Know how t o  use  a d a t a  b a s e  management p ro g ra m  67
17.  Know v a r i o u s  c la s s r o o m  a p p l i c a t i o n s  o f  a d a t a
ba s e  management p ro g ra m  28
18.  Know a v a r i e t y  o f  ways f o r  u s in g  t h e  com puter
a3 an i n s t r u c t i o n a l  t o o l  78
19.  Be a b l e  t o  make s i m p l e  program m ing  changes  t o  
c o m p u te r  p ro g ra m s  17
2 0 .  Know when i t  i s  a p p r o p r i a t e  t o  use  c o m p u te rs  i n  
i n s t r u c t i o n  39
2 1 .  Know a b o u t  t h e  t e c h n i c a l  a s p e c t s  o f  c o m p u te rs  44
2 2 .  Know how t o  u s e  a word p r o c e s s i n g  s o f t w a r e
p a c k a g e  78
2 3 .  Know ways t o  use a word p r o c e s s i n g  s o f t w a r e  
p a c k a g e  i n  t h e  c la s s r o o m  33
2 4 .  Know how t o  e v a l u a t e  t h e  q u a l i t y  o f  com p u te r  
s o f t w a r e  t o  be used i n  t h e  c la s s r o o m  78
2 5 .  Know a v a r i e t y  o f  ways f o r  u s in g  t h e  com p u te r
as a c la s s r o o m  management t o o l  61
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T a b le  3
P e r c e n t  o-f U n i v e r s i t i e s  H a v in g  S u rv e y  C o m p e ten c ie s  2 6 - 3 7  as
O b je c t i v e s  i n  C oursew ork
S u r v e y  Competency P e r c e n t
2 6 .  Know t h e  im p a c t  o f  t e c h n o l o g i c a l  d e v e lo p m e n ts
on v a r i o u s  c a r e e r  o p t i o n s  f o r  s t u d e n t s  28
2 7 .  Be a b l e  t o  d e s ig n  computer— based* c u r r i c u l u m  
m a t e r i a l s  such t h a t  t h e y  can be t r a n s l a t e d
i n t o  s o f t w a r e  by a programmer 17
2 8 .  Know how t o  use  a t  l e a s t  one a u t h o r i n g
la n g u a g e  f o r  t h e  p u rp o s e  o f  d e v e l o p i n g
c o m p u te r -b a s e d  c u r r i c u l u m  m a t e r i a l s  39
2 9 .  Know a p p r o p r i a t e  p l a n s  and a r r a n g e m e n t s  f o r  
com puter  l e a r n i n g  e x p e r i e n c e s  44
3 0 .  Know how t o  use  c o m p u t e r i z e d  i n s t r u c t i o n a l
games as t e a c h i n g  t o o l s  67
3 1 .  Know how t o  i n t e g r a t e  c om pute rs  w i t h i n  t h e
r e g u l a r  i n s t r u c t i o n a l  p rogram  56
3 2 .  Know how t o  compare and e v a l u a t e  v a r i o u s
h a r d w a r e  system s 39
3 3 .  Know t h e  c a p a b i l i t i e s / l i m i t a t i o n s  o f  c o m p u te rs  39
3 4 .  Know how t o  use  t u t o r i a l  s o f t w a r e  t o  enhance
l e a r n i n g  56
3 5 .  Know a v a r i e t y  o f  ways o f  i n v o l v i n g  s t u d e n t s  
i n  c o m p u t e r i z e d  i n s t r u c t i o n a l  m a t e r i a l s  
d e v e lo p m e n t  6
3 6 .  Know how t o  use  t h e  com puter  as a g r a p h i c  a r t s
t o o l  33
3 7 .  Know t h e  i m p l i c a t i o n s  o f  t h e  c om puter  a s  a fo rm  
o f  a r t i f i c i a l  i n t e l l i g e n c e  as  compared t o  human 
i n t e l l i g e n c e  22
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T a b le  4
I m p o r t a n t  C o m p e te n c ie s  as  R e f l e c t e d  by P e r c e n t  o-f 
U n i v e r s i t i e s  I n c l u d i n g  Them i n  C o u r s e w o r k
S u r v e y  Competency P e r c e n t
8 .  Know how t o  o p e r a t e  c o m p u te r  e q u ip m e n t
t y p i c a l l y  used i n  s c h o o l  s e t t i n g s  100
2 .  U n d e r s ta n d  and u s e  g e n e r a l  c o m p u te r
t e r m i n o l o g y  89
1. Have k n o w le d g e  o f  t h e  im p a c t  o f  c o m p u te r s  83
on s o c i e t y
18.  Know a v a r i e t y  o f  ways f o r  u s in g  t h e  c o m p u te r
as  an i n s t r u c t i o n a l  t o o l  78
2 2 .  Know how t o  use  a word p r o c e s s i n g  s o f t w a r e
p a c k a g e  78
2 4 .  Know how t o  e v a l u a t e  t h e  q u a l i t y  o f  c o m p u te r
s o f t w a r e  t o  be used i n  t h e  c la s s r o o m  78
5 .  Know how t o  use  c o m p u t e r i z e d  s i m u l a t i o n s
o f  r e a l  l i f e  as  t e a c h i n g  t o o l s  72
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T a b le  5
I m p o r t a n t  C o m p e te n c ie s  as  R e f l e c t e d  by P e r c e n t  o-f 
U n i v e r s i t i e s  I n c l u d i n g  Them i n  Couraework
S u rv e y  Competency P e r c e n t
16. Know how t o  use a d a t a  b a s e  management p rog ram  67
3 0 .  Know how t o  use c o m p u t e r i z e d  i n s t r u c t i o n a l
games as t e a c h i n g  t o o l s  67
2 5 .  Know a v a r i e t y  o-f ways -for u s in g  t h e  c om puter
as a c la s s ro o m  management t o o l  61
4 .  Know what  c om puter  m a t e r i a l s  e x i s t  i n  t h e
t e a c h e r ' s  s u b j e c t  a r e a  61
12. Be a w a re  o-f c u r r e n t  d e v e lo p m e n ts  i n  c om puter  
t e c h n o l o g y  and t h e i r  p o t e n t i a l  a p p l i c a t i o n  t o  
e d u c a t i o n  61
13. Be a b l e  t o  a p p l y  c o m p u t e r i z e d  d r i l l  and
p r a c t i c e  i n  a v a r i e t y  o-f t e a c h i n g  s i t u a t i o n s  61
3 1 .  Know how t o  i n t e g r a t e  c o m p u te rs  w i t h i n  t h e
r e g u l a r  i n s t r u c t i o n a l  p rogram  56
3 4 .  Know how t o  use t u t o r i a l  s o f t w a r e  t o  enhance
l e a r n i n g  56
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The S u rv e y
D e s c r i p t i v e  R e s u l t s
The i n i t i a l  r e t u r n  on t h e  56  s u r v e y s  s e n t  t o  t h e  
p r o f e s s o r s  was 27  r e s p o n s e s .  Four  more r e s p o n s e s  w e re  
r e c e i v e d  a f t e r  t h e  r e m in d e r  went o u t .  In  a l l ,  31 r e s p o n s e s  
were a n a ly s e d  o r  55  p e r c e n t  o f  t h e  p r o f e s s o r  g r o u p .  Of t h e  
47S c o m p u t e r - u s in g  t e a c h e r s  who r e c e i v e d  t h e  s u r v e y ,  301 
r e t u r n e d  t h e i r  r e s p o n s e  s h e e t s  o r  63  p e r c e n t  o f  t h e  t e a c h e r  
g ro u p .  T h e r e  w e re  151 r e s p o n s e s  f ro m  t h e  s t u d e n t s  o r  75  
p e r c e n t  o f  t h e  20 0  j u n i o r s ,  s e n i o r s ,  and g r a d u a t e s  e n r o l l e d  
i n  t h e  s e c o n d a r y  e d u c a t i o n  p ro g ra m .
The means o f  t h e  s u r v e y  i t e m s  f o r  each o f  t h e  above  
g ro u p s — p r o f e s s o r s ,  t e a c h e r s  and s t u d e n t s — and f o r  t h e  t o t a l  
group a r e  shown i n  T a b l e s  6 - 1 1 .  As s t a t e d  i n  C h a p te r  I I I ,  
s u r v e y  i t e m s  w i t h  t o t a l  g roup means a t  o r  b e lo w  1 . 5 4  would  
be c o n s i d e r e d  e s s e n t i a l  c o m p e t e n c ie s .  Those s u r v e y  i t e m s  
w i t h  t o t a l  group means f ro m  1 . 5 5  t o  2 . 5 4  i n c l u s i v e  would be 
c o n s id e r e d  recommended, b u t  n o t  e s s e n t i a l  c o m p e t e n c ie s .  Any 
i t e m  w i t h  a t o t a l  group mean o f  2 . 5 5  or  g r e a t e r  would  be 
c o n s id e r e d  a com petency t h a t  was n o t  recommended and n o t  
e s s e n t i a l .  The 13 s u r v e y  c o m p e t e n c ie s  t h a t  f e l l  w i t h i n  t h e  
e s s e n t i a l  c a t e g o r y  a r e  d i s p l a y e d  i n  T a b l e  12.
83
T a b le  6
Weans o f  S u rv e y  I te m s  1 -6  by Groups and t h e  T o ta l
Group
I te m  P r o f e s s o r s  T e a c h e r s  S t u d e n t s  T o t a l
1. Have know ledge  o f  t h e  
im p a c t  o f  c o m p u te rs  on 
s o c i  e t y
2 .  U n d e r s ta n d  and use  
g e n e r a l  com puter  
t e r m i n o l o g y
3 .  Be a b l e  t o  a s s e m b le  
com puter  system s  
t y p i c a l l y  used i n  
i n s t r u c t i o n a l  s e t t i n g s
4 .  Know what co m p u te r  
m a t e r i a l s  e x i s t  i n  t h e  
t e a c h e r ' s  s u b j e c t  a r e a
5 .  Know how t o  use  
c o m p u t e r i z e d  s i m u l a t i o n s  
o f  r e a l  l i f e  as  
t e a c h i n g  t o o l s
6 .  Know a v a r i e t y  o f  
s i m p l e  d i a g n o s t i c  
s t r a t e g i e s  t o  d e t e r m i n e  
t h e  ca us e  o f  a 
m a l f u n c t i o n  i n  c om puter  
e q u ip m e n t  o r  p rogram s
1 . 3 6  1 . 5 8  1 . 4 0  1 .5 1
1 . 2 6  1 , 3 9  1 . 4 6  1 .4 1
1 . 5 2  1 . 7 2  1 . 8 3  1 . 7 5
1 . 1 6  1 . 2 8  1 .3 1  1 . 2 8
1 . 5 5  1 . 8 4  1 . 7 7  1 . SO
1 . 8 4  1 . 8 2  2 . 0 7  1 . 9 0
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T a b le  7
Means o f  S u rv e y  I te m s  7 - 1 2  by Groups and t h e  T o t a l
Group
I te m P r o f e s s o r s  T e a c h e r s  S t u d e n t s  T o t a l
7 .  Know t h e  c o n c e p t s  o f
LOGO 1 . 7 7
8 .  Know how t o  o p e r a t e  
c om p u te r  e q u ip m e n t  
t y p i c a l l y  used i n
s c h o o l  s e t t i n g s  1 . 1 3
9 .  Know t h e  e f f e c t s  o f  
com p u te r  use  on 
s t u d e n t  l e a r n i n g  
a c c o r d i n g  t o  c u r r e n t  
r e s e a r c h  f i n d i n g s  1 .6 1
10. Know how t o  w r i t e  
s i m p l e  c om puter
pro g ra m s  1 . 6 8
11.  Know how t o  w r i t e  
complex com p u te r
pro g ra m s  2 . 5 8
12.  Be a w a r e  o f  c u r r e n t  
d e v e lo p m e n ts  i n  
c o m p u te r  t e c h n o l o g y  
and t h e i r  p o t e n t i a l  
a p p l i c a t i o n s  t o  
e d u c a t i o n  1 . 9 7
2. i:
1.20
1 . 8 5
2.00
2 . 6 7
1 . 6 7
1.21
1 . 6 4
1 . 7 0
2 . 6 5
1 . 9 6
1.20
1 . 7 7
1.88
2 . 6 0
1 .7 9 1 . 7 : 1 .7 8
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T a b le  8
Means o f  S u rv e y  I te m s  1 5 -1 8  by G roups and t h e  T o ta l
Group
I t e m  P r o f e s s o r s  T e a c h e r s  S t u d e n t s  T o t a l
13 .  Be a b l e  t o  a p p l y  
c o m p u t e r i z e d  d r i l l  and  
p r a c t i c e  i n  a v a r i e t y
o f  t e a c h i n g  s i t u a t i o n s  1 . 4 8  1 . 6 6  1 . 6 8  1 . 6 5
14.  Know s o u r c e s  o f  
i n f o r m a t i o n  a b o u t  
c o m p u te r s  and
c o m p u te r  m a t e r i a l s  1 . 2 6  1 . 5 8  1 . 6 8  1 . 5 ?
15 .  H ave  k now le dge  o f  
b a s i c  h i s t o r i c a l  f a c t s
a b o u t  c o m p u te r s  2 . 3 6  2 . 3 9  2 . 3 1  2 . 3 7
16.  Know how t o  use  a 
d a t a  b a s e  management
p ro g ra m  1 . 7 7  1 . 9 8  2 . 0 8  2 . 0 0
17.  Know v a r i o u s  c la s s r o o m  
a p p l i c a t i o n s  o f  a 
d a t a  ba s e  management
pro g ra m  1 . 5 8  1 . 9 0  1 . 9 5  1 . 9 0
18.  Know a v a r i e t y  o f  ways 
f o r  u s in g  t h e  c om puter  
as an i n s t r u c t i o n a l
t o o l  1 . 1 6  1 . 3 7  1 . 2 9  1 . 3 3
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T a b le  9
Means o f  S u rv e y  I te m s  1 9 -2 4  by Groups and t h e  T o t a l
Group
I t e m  P r o f e s s o r s  T e a c h e r s  S t u d e n t s  T o t a l
19 .  Be a b l e  t o  make 
s i m p l e  programming  
changes  t o  com puter
pro g ra m s  1 . 6 8  1 . 8 9  1 . 5 9  1 . 7 8
2 0 .  Know when i t  i s  
a p p r o p r i a t e  t o  use  
c o m p u te rs  i n
i n s t r u c t i o n  1 . 0 3  1 . 2 5  1 . 2 5  1 . 2 3
2 1 .  Know a b o u t  t h e  
t e c h n i c a l  a s p e c t s
o f  c o m p u te rs  2 . 1 0  2 . 0 7  2 . 0 7  2 . 0 7
2 2 .  Know how t o  use  a word  
p r o c e s s i n g  s o f t w a r e
p a c k ag e  1 . 4 8  1 .4 1  1 . 6 5  1 . 4 9
2 3 .  Know ways t o  use  a 
word p r o c e s s i n g  
s o f t w a r e  p a c k ag e
i n  t h e  c la s s r o o m  1 . 4 5  1 . 5 4  1 . 5 6  1 . 5 4
2 4 .  Know how t o  e v a l u a t e  
t h e  q u a l i t y  o f  com puter  
s o f t w a r e  t o  be used i n
t h e  c la s s ro o m  1 . 3 9  1 . 3 8  1 . 6 0  1 . 4 5
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Tab 1 &  10
Means o f  S u rv e y  I te m s  2 5 - 3 0  by S ro u p s  and t h e  T o ta l
Group
I tern P r o f e s s o r s  T e a c h e r s  S t u d e n t s  T o t a l
2 5 .  Know a v a r i e t y  o f  ways  
f o r  u s in g  t h e  com p u te r  
as a c la s s ro o m
management t o o l  1 . 5 8
2 6 .  Know t h e  im p a c t  o f  
t e c h n o l o g i c a l  
d e v e lo p m e n ts  on 
v a r i o u s  c a r e e r
o p t i o n s  f o r  s t u d e n t s  1 .7 4
2 7 .  Be a b l e  t o  d e s ig n  
c o m p u te r -b a s e d  
c u r r i c u l u m  m a t e r i a l s  so  
t h e y  can be t r a n s l a t e d  
i n t o  s o f t w a r e  by a 
programmer 1 .8 7
2 8 .  Know how t o  use  a t  
l e a s t  one a u t h o r i n g  
la n g u a g e  f o r  d e v e l o p i n g  
computer— based
c u r r i c u l u m  m a t e r i a l s  2 . 0 0
2 9 .  Know a p p r o p r i a t e  p l a n s  
and a r r a n g e m e n t s  f o r  
c om puter  l e a r n i n g  
e x p e r i e n c e s  1 . 4 8
3 0 .  Know how t o  use  
c o m p u te r i  zed  
i n s t r u c t i o n a l  games
as t e a c h i n g  t o o l s  1 . 5 0
1 .5 1
1 . 7 2
2 . 3 6
2 .  29
1 . 8 0
1 .7 0
1 . 6 0
1 . 6 0
2 .2 1
2.01
1 . 7 0
1 .5 0
1 . 5 4
1.68
2 . 2 8
19
1 . 7 4
1 .6 3
as
T a b le  11
Weans o f  S u rv e y  I te m s  5 1 - 3 7  by G roups and t h e  T o t a l
Group
I t e m  P r o f e s s o r s  T e a c h e r s  S t u d e n t s  T o t a l
3 1 .  Know how t o  i n t e g r a t e  
c o m p u te r s  w i t h i n  t h e  
r e g u l a r  i n s t r u c t i o n a l  
p ro g ra m
3 2 .  Know how t o  com pare  
and e v a l u a t e  v a r i o u s  
h a r d w a r e  s y s te m s
3 3 .  Know t h e  c a p a b i l i t i e s /  
l i m i t a t i o n s  o-f 
c o m p u te r s
3 4 .  Know how t o  use  
t u t o r i a l  s o f t w a r e  t o  
e n h a n c e  l e a r n i n g
3 5 .  Know a v a r i e t y  o f  ways  
o f  i n v o l v i n g  s t u d e n t s  
i n  c o m p u t e r i z e d  
i n s t r u c t i o n a l  
m a t e r i a l s  d e v e lo p m e n t
3 6 .  Know how t o  use  t h e  
co m p u te r  as  a g r a p h i c  
a r t s  t o o l
3 7 .  Know t h e  i m p l i c a t i o n s  
o f  t h e  c o m p u te r  as  a  
fo rm  o f  a r t i f i c i a l  
i n t e l l i g e n c e  as  
compared t o  human
i n t e l 1 i  gence
1 . 1 9  1 . 4 2  1 .4 1  1 . 4 1
2 . 0 3  2 . 0 1  2 . 0 7  2 . 0 3
1 . 2 9  1 . 4 9  1 . 5 2  1 . 4 9
1 . 2 3  1 . 4 6  1 . 4 6  1 . 4 5
1 . 9 0  1 . 8 7  1 . 5 7  1 . 7 0
2 . 1 6  2 . 1 0  2 . 0 7  2 . 0 9
1 . 7 4  2 . 0 7  1 . 9 2  2 . 0 0
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T a b l e  12
E s s e n t i a l  S u r v e y  C o m p e te n c ie s  as  I n d i c a t e d  by T o t a l  Means
S u r v e y  Competency T o t a l  Mean
a . Know how t o  o p e r a t e  co m p u te r  e q u ip m e n t  
t y p i c a l l y  used i n  s c h o o l  s e t t i n g s * 1 . 2 0
2 0 . Know when i t  i s  a p p r o p r i a t e  t o  use  
c o m p u te rs  i n  i n s t r u c t i o n 1 . 2 3
4 . Know what  c o m p u te r  m a t e r i a l s  e x i s t  i n  
t h e  t e a c h e r ' s  s u b j e c t  a r e a * 1 . 2 8
18. Know a v a r i e t y  o-f ways f o r  u s in g  t h e  
com p u te r  as  an i n s t r u c t ! o n a l  t o o l * 1. 33
2 . U n d e r s ta n d  and u s e  g e n e r a l  c o m p u te r  
t e r m i  n o l o g y * 1 .4 1
3 1 . Know how t o  i n t e g r a t e  c o m p u te r s  w i t h i n  
t h e  r e g u l a r  i n s t r u c t i o n a l  p r o g r a m * 1 .4 1
2 4 . Know how t o  e v a l u a t e  t h e  q u a l i t y  o f  c o m p u te r  
s o f t w a r e  t o  be used i n  t h e  c l a s s r o o m * 1. 45
3 4 . Know how t o  use  t u t o r i a l  s o f t w a r e  t o  
e n h a n c e  l e a r n i n g * 1 . 4 5
3 3 . Know t h e  c a p a b i l i t i e s / l i m i t a t i o n s  
o f  c o m p u te rs 1 . 49
2 2 . Know how t o  use  a word p r o c e s s i n g  
s o f t w a r e  p a c k a g e * 1. 49
1 . Have k now le dge  o f  t h e  im p a c t  o f  
c o m p u te rs  on s o c i e t y * 1 .5 1
2 3 . Know ways t o  use a word p r o c e s s i n g  
s o f t w a r e  p a c k a g e  i n  t h e  c la s s r o o m 1 . 5 4
2 3 . Know a v a r i e t y  o f  ways f o r  u s in g  t h e  
com puter  as  a c la s s r o o m  management t o o l * 1. 54
*C o m p etency  v ie w e d  as e s s e n t i a l  by t h e  o u t s i d e  e x p e r t s .
90
Responses t o  t h e  s u r v e y  w e re  a l s o  g ro u p e d  by t h e  
know ledge  l e v e l s .  T a b l e  13 p r o v i d e s  a breakdown o-f t h e  
number and p e r c e n t  o f  s e l f - i d e n t i f i e d  p r o f e s s o r s ,  t e a c h e r s ,  
and s t u d e n t s  w i t h i n  each k n o w le d g e  l e v e l .  Means w e re  
c a l c u l a t e d  f o r  s u r v e y  i t e m s  by t h e s e  k n o w le d g e  l e v e l s .  
T a b l e s  1 4 - 1 9  p r e s e n t  t h e  means o f  t h e  i t e m s  f o r  t h e  f o u r  
know ledge  l e v e l s  ( A - D ) .
T a b l e  13
P r o f e s s o r s ,  T e a c h e r s ,  and S t u d e n t s  by Know ledge  L e v e l
Know ledge  L e v e l
Group A B C D 
G r e a t  d e a l  . . . . . . .  V e r y  l i t t l e
Mi s s i  ng
No. ’/. No. */. •0z '/. No. 7. c0 y.
P r o . 2 6 . 5 9 2 9 . 0 14 4 5 . 2 □ 16.  1 1 o> -  -il
T e a . 36 1 2 . 0 122 4 0 . 5 10 3 4 . 9 24 8 . 0 14 4 . 7
S t u . 5 3 .  3 30 1 9 . 9 50 3 3 .  1 58 3 8 . 4 a 5 . 3
T o t . 43 8 . 9 161 3 3 .  3 169 3 5 .  0 87 1 8 . 0 23 4 . 8
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T a b le  14
Means o-f S u rv e y  I te m s  1 -6  by K now ledge L e v e ls
Group
I te m  A B C D
1. Have know ledge  o-f t h e  
im p a c t  o-f c o m p u te rs  on 
s o c i  e t y
2 .  U n d e r s ta n d  and use  
g e n e r a l  com puter  
t e r m i  n o lo g y
3 .  Be a b l e  t o  as se m b le  
com p u te r  system s  
t y p i c a l l y  used i n  
i n s t r u c t i o n a l  s e t t i n g s
4 .  Know what com puter  
m a t e r i a l s  e x i s t  i n  t h e  
t e a c h e r ' s  s u b j e c t  a r e a
5 .  Know how t o  use  
c o m p u t e r i z e d  s i m u l a t i o n s  
o-f r e a l  l i f e  a3 t e a c h i n g  
t o o l  s
6 .  Know a v a r i e t y  o f  s i m p l e  
d i a g n o s t i c  s t r a t e g i e s  t o  
d e t e r m i n e  t h e  c a u s e  o f  a 
m a l f u n c t i o n  i n  c om puter  
e q u ip m e n t  or  p rogram s
1 - 3 7  1 . 4 0  1 . 5 7  1 . 4 0
1 . 4 0  1 . 3 4  1 .4 1  1 . 5 0
1 . 7 0  ’ 1 .7 1  1 .7 B  1 . 7 5
1 .2 1  1 . 2 8  1 . 2 7  1 . 3 0
1 . 0 4  1 . 0 0  1 . 8 3  1 . 7 2
1 . 9 5  1 . 0 6  1 .9 1  1 . 9 8
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T a b le  15
Means o f  S u rv e y  I t e m s  7 - 1 2  by Knowledge L e v e l sS.
Group
I t e m  A B
7.  Know t h e  c o n c e p ts  o-f
LOGO 2 . 2 0  2 . 0 3  1 . 9 5  1 . 6 7
0 .  Know how t o  o p e r a t e  
c om puter  e q u ip m en t  
t y p i c a l l y  used i n  s c h o o l
s e t t i n g s  1 . 2 2  1 . 1 7  1 .2 1  1 . 2 0
9 .  Know t h e  e f f e c t s  o-f
com puter  use on s t u d e n t  
l e a r n i n g  a c c o r d i n g  t o  
c u r r e n t  r e s e a r c h
f i n d i n g s  1 . 9 3  1 . 7 8  1 . 0 0  1 . 6 6
10. Know how t o  w r i t e  
s i m p l e  c om puter
program s 2 . 0 7  1 . 9 0  1 .9 1  1 . 7 4
11. Know how t o  w r i t e  
complex com puter
prog ram s 2 . 7 7  2 . 5 9  2 . 6 3  2 . 4 8
12. Be a w are  o f  c u r r e n t  
d e v e lo p m e n ts  i n  
c om puter  t e c h n o l o g y  
and t h e i r  p o t e n t i a l  
a p p l i c a t i o n s  t o
e d u c a t i o n  1 . 7 7  1 . 7 5  1 . 8 2  1 . 7 5
9:
T a b le  16
Means o-f S u rv e y  I te m s  1 3 -1 8  by Know ledge L e v e ls
Group
I t e m A B C D
13» Be a b 1e t o  a p p l y
com puter  :L z ed d r i l l  and 
p r a c t i c e  i n  a v a r i e t y
o f  t e a c h i n g  s i t u a t i o n s  1 - 6 0  1 - 6 2  1 . 7 0  1 - 6 6
14.  Know s o u r c e s  of  
i n f o r m a t i o n  a b o u t  
c o m p u te rs  and com puter
m a t e r i a l s  1 . 4 0  1 . 5 3  1 . 5 9  1 - 7 7
15.  Have know ledge  o f  b a s i c  
h i s t o r i c a l  f a c t s  a b o u t
c o m p u te rs  2 . 1 1  2 . 3 4  2 - 4 5  2 . 4 3
16.  Know how t o  use a d a t a
base  management program  2 . 0 0  1 . 9 3  2 . 0 7  1 - 9 7
17.  Know v a r i o u s  c la s s r o o m  
a p p l i c a t i o n s  o f  a d a t a
base  management program  2 . 0 0  1 . 8 7  1 . 9 4  1 - 8 0
18- Know a v a r i e t y  o f  ways  
f o r  u s in g  t h e  com puter  
as an i n s t r u c t i o n a l
t o o l  1 . 3 3  1 . 3 3  1 . 3 3  1 . 2 9
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T a b le  17
Means o-f S u rv e y  I te m s  1 9 -2 4  by K now ledge  L e v e l s
Group
I te m A B D
19.  Be a b l e  t o  make 
s i m p l e  prog ram m ing  
changes  t o  c o m p u te r
pro g ra m s  2 . 1 6  1 . 8 2  1 . 7 5  1 . 5 8
2 0 .  Know when i t  i s  
a p p r o p r i a t e  t o  use  
c o m p u te r s  in
i n s t r u c t i o n  1 . 2 6  1 . 1 9  1 . 2 5  1 . 2 2
2 1 .  Know a b o u t  t h e  t e c h n i c a l
a s p e c t s  o-f c o m p u te r s  2 . 1 4  2 . 0 4  2 . 0 7  2 . 1 3
2 2 .  Know how t o  use  a word  
p r o c e s s i n g  s o f t w a r e
p a c k a g e  1 .5 1  1 . 3 9  1 . 5 2  1 . 5 3
2 3 .  Know ways t o  use  a word  
p r o c e s s i n g  s o f t w a r e
p a c k a g e  i n  t h e  c la s s r o o m  1 . 6 7  1 . 4 5  1 . 5 8  1 . 4 8
2 4 .  Know how t o  e v a l u a t e  t h e  
q u a l i t y ^  o f  c o m p u te r  
s o f t w a r e  t o  be  used i n
t h e  c la s s r o o m  1 . 3 3  1 . 3 3  1 . 4 7  1 . 6 3
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T a b le  18
Means o-f S u rv e y  I te m s  2 5 - 3 0  by K now ledge L e v e ls
Group
I te m  A B C D
2 5 .  Know a v a r i e t y  o f  ways 
•for u s in g  t h e  com puter  
as a c la s s r o o m
management t o o l  1 . 6 5  1 . 4 4  1 . 6 0  1 . 5 2
2 6 .  Know t h e  im p a c t  o f  
t e c h n o l o g i  c a l  
d e v e lo p m e n ts  on v a r i o u s  
c a r e e r  o p t i o n s  f o r
s t u d e n t s  1 . 4 7  1 . 6 2  1 . 7 6  1 . 7 4
2 7 .  Be a b l e  t o  d e s ig n  
c o m p u te r -b a s e d  
c u r r i c u l u m  m a t e r i a l s
so t h e y  can be t r a n s l a t e d  
i n t o  s o f t w a r e  by a 
programmer
2 8 .  Know how t o  use a t  
l e a s t  one a u t h o r i n g  
l a n g u a g e  f o r  d e v e l o p i n g  
c o m p u te r -b a s e d  
c u r r i c u l u m  m a t e r i a l s
2 9 .  Know a p p r o p r i a t e  p l a n s  
and a r r a n g e m e n t s  f o r  
com puter  l e a r n i n g  
e x p e r i e n c e s
3 0 .  Know how t o  use  
c o m p u te r i  sed  
i n s t r u c t i o n a l  games 
as t e a c h i n g  t o o l s
2 . 3 4  2 . 2 3  2 . 3 8  2 . 1 0
2 . 3 7  2 . 1 6  2 . 2 6  2 . 0 5
1. 86  1 . 7 2  1 . 7 5  1 . 7 6
1 . 6 5  1 . 6 3  1 . 6 2  1 . 6 0
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T a b le  19
Means o f  S u rv e y  I te m s  3 1 - 3 7  by K now ledge  L e v e ls
Group
I te m  A B C D
3 1 .  Know how t o  i n t e g r a t e  
c o m p u te rs  i n  t h e  r e g u l a r  
i n s t r u c t i o n a l  p rog ram
3 2 .  Know how t o  compare  
and e v a l u a t e  v a r i o u s  
h a r d w a r e  s y s te m s
3 3 .  Know t h e  c a p a b i l i t i e s /  
l i m i t a t i o n s  o f  
c o m p u te rs
3 4 .  Know how t o  use  
t u t o r i a l  s o f t w a r e  t o  
enh a n c e  l e a r n i n g
3 5 .  Know a v a r i e t y  o f  ways  
o f  i n v o l v i n g  s t u d e n t s  
i n  c o m p u t e r is e d  
i n s t r u c t i o n a l  m a t e r i a l s  
d e v e lo p m e n t
3 6 .  Know how t o  use  t h e  
co m p u te r  as  a g r a p h i c  
a r t s  t o o l
3 7 .  Know t h e  i m p l i c a t i o n s  
o f  t h e  c o m p u te r  as  a 
fo r m  o f  a r t i f i c i a l  
i n t e l l i g e n c e  as  
compared t o  human
i n t e l 1 i  gence
1. 44  1. 37  1. 40  1. 42
2 . 1 4  2 . 0 0  2 . 0 2  2 . 0 5
1 .5 1  1 . 3 9  1 . 5 5  1 . 5 2
1 . 4 4  1 . 3 9  1 . 4 6  1 .5 1
1 . 0 4  1 . 7 8  1 . 8 1  1 . 6 7
2 . 1 6  2 . 0 9  2 . 1 1  2 . 0 2
1 . 8 8  1 .9 1  2 . 1 3  1 . 9 3
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H y p o th e s e s
Two h y p o th e s e s  w e re  posed i n  t h i s  s t u d y  t o  p r o v i d e  
i n s i g h t s  a b o u t  q u e s t i o n s  c o n c e r n in g  g roup  consensus  
r e g a r d i n g  what  i t  i s  t h a t  t e a c h e r s  need t o  know a b o u t  
c o m p u te rs  t o  use  them e f f e c t i v e l y  i n  e d u c a t i o n .  The  
d i s c u s s i o n  t h a t  f o l l o w s  p r e s e n t s  each h y p o t h e s i s  and t h e  
s t a t i s t i c a l  f i n d i n g s  f ro m  t h e  d a t a  a n a l y s i s .
M u l l  h y p o t h e s i s  one s t a t e s a  T h e r e  a r e  no s i g n i f i c a n t  
d i f f e r e n c e s  i n  t h e  mean s c o r e s  o f  t h e  s u r v e y  i t e m s  among 
p r o f e s s o r s ,  t e a c h e r s ,  and s t u d e n t s .  Both B a r t l e t t ' s  t e s t  
o f  h o m o g e n e i ty  o f  subgroup v a r i a n c e  and an a n a l y s i s  o f  
v a r i a n c e  w e re  u n d e r t a k e n  f o r  each s u r v e y  i t e m  t o  t e s t  t h i s
h y p o t h e s i s .  B a r t l e t t ' s  t e s t  i n d i c a t e d  a l a c k  o f
h o m o g e n e i ty  on subgroup v a r i a n c e  f o r  o n l y  one s u r v e y  
i t e m — Ite m  2 0 ;  h o w e v e r ,  t h e  a n a l y s i s  o f  v a r i a n c e  was 
c o n s i d e r e d  v a l i d  s i n c e  i t  has been e s t a b l i s h e d  t h a t  
m o d e ra te  v i o l a t i o n s  o f  t h i s  a s s u m p t io n  ha v e  g e n e r a l l y  
n e g l i g i b l e  e f f e c t s  on t h e  v a l i d i t y  o f  n u l l  h y p o t h e s i s  t e s t s  
(Cohen,  1 9 7 S ) . Of t h e  37 i t e m s  on t h e  s u r v e y ,  16 i t e m s  
w e re  fo u n d  t o  h a v e  no s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  means
o f  t h e  g ro u p s  and t h e  n u l l  h y p o t h e s i s  was c o n s i d e r e d  
t e n a b l e  f o r  t h e s e  i t e m s .  H ow ever ,  t h e  r e s u l t s  r e v e a l e d  
t h a t  21 i t e m s  had s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  means o f  
t h e  g ro u p s .  The outcome f o r  each i t e m  w i l l  be c o n s i d e r e d  
s e p a r a t e l y  and p r e s e n t e d  i n  t a b u l a r  f o r m .
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I t e m  Is Have k n o w le d g e  o f  t h e  im p a c t  o f  c o m p u te rs  on 
s o c i e t y .  A n a l y s i s  o f  t h e  d a t a  r e l a t e d  t o  t h i s  i t e m  as shown 
i n  T a b l e  20  (F « 6 . 2 1 0 ,  p < . 0 0 2 2 )  i n d i c a t e d  a s i g n i f i c a n t  
d i f f e r e n c e  i n  t h e  means, t h u s  r e j e c t i o n  o f  t h e  n u l l  
h y p o t h e s i s .
T a b 1e 20
A n a l y s i s  o f  V a r i a n c e  o f  Group Mean3 on S u r v e y  I t e m  1
S o u rc e  o f  
V a r i a t i o n
D e g re e s  o f  
Freedom
Sum o f  
S q u a re s
Mean
S q u a r e s
F -
R a t i o
P r o b .
Between groups 2 4 . 0 5 3 5 2 . 0 2 6 7 6 .  210 . 0 0 2 2 *
W i t h i n  g rou ps 4 8 0 1 5 6 . 6 6 8 3 0 . 3 2 6 4
T o t a l 4 8 2 1 6 0 . 7 2 1 8
*p  < . 0 5 .
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I te m  3: Be a b l e  t o  a s s e m b le  o r  c o n n e c t  com puter
syste m s  t y p i c a l l y  used i n  i n s t r u c t i o n a l  s e t t i n g s .  The  
outcome o-f t h e  d a t a  a n a l y s i s  -for t h i s  i t e m  <F = 3 . 2 7 9 ,  p < 
. 0 3 8 5 )  r e v e a l e d  a s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  means o f  t h e  
g r o u p s .  T h i s  i n f o r m a t i o n  i s  p r o v i d e d  i n  T a b l e  2 1 .  The n u l l  
h y p o t h e s i s  was r e j e c t e d  f o r  t h i s  i t e m .
T a b l e  21
A n a l y s i s  o f  V a r i a n c e  o f  Group Weans on S u r v e y  I t e m  3
S o u rc e  o f  
V a r i a t i o n
D e g re e s  o f  
Freedom
Sum o f  
S q u a r e s
Mean
S q u a re s
F -
R a t i o
P r o b .
Between g ro u p s  2 2 . 9 6 0 9 1 . 4 8 0 4 3 . 2 7 9 . 0 3 8 5 *
W i t h i n  g ro u p s  480 2 1 6 . 7 1 3 0 0 . 4 5 1 5
T o t a l 482 2 1 9 . 6 7 3 8
*p  < . 0 5 .
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I t e m  St Know how t o  u s e  c o m p u t e r i s e d  s i m u l a t i o n s  o-f 
r e a l  l i f e  as  t e a c h i n g  t o o l s .  D a t a  a n a l y s i s  f o r  t h i s  i t e m  i s  
p r e s e n t e d  i n  T a b l e  2 2 .  The r e s u l t s  (F = 3 . 4 4 1 ,  p < . 0 3 2 8 )  
showed a s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  means and f o r c e d  a  
r e j e c t i o n  o f  t h e  n u l l  h y p o t h e s i s .
T a b l e  2 2
A n a l y s i s  o f  V a r i a n c e  o f  Group Means on S u r v e y  I t e m  5
S o u rc e  o f  
V a r i  a t i  on
D e g re e s  o f  
Freedom
Sum o f  
S q u a r e s
Mean
S q u a r e s
F -
R a t i o
P r o b .
Betw een g r o u p s  2 2 . 4 8 5 1 1 . 2 4 2 6 3 . 4 4 1 . 0 3 2 8 *
W i t h i n  g ro u p s  479 1 7 2 . 9 9 1 3 0 . 3 6 1 2
T o t a l 481 1 7 5 . 4 7 6 4
*p  < . 0 5 .
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I t e m  6 :  Know a v a r i e t y  o-f s i m p l e  d i a g n o s t i c  s t r a t e g i e s
t o  d e t e r m i n e  t h e  c a u s e  o-f a m a l -Fun ct ion  i n  c o m p u te r  
e q u ip m e n t  o r  p ro g ra m s .  A n a l y s i s  o-f t h e  d a t a  f o r  t h i s  i t e m  
r e v e a l e d  an F o-f 6 . 7 2 6  and a p r o b a b i l i t y  o f  . 0 0 1 3 ;  t h u s ,  t h e  
d i f f e r e n c e  i n  t h e  means was s i g n i f i c a n t  and t h e  n u l l  
h y p o t h e s i s  u n t e n a b l e .  R e s u l t s  a r e  shown i n  T a b l e  2 3 .
T a b l e  23
A n a l y s i s  o f  V a r i a n c e  o f  Group Means on S u r v e y  I t e m  6
S o u rc e  o f  
V a r i a t i o n
D e g re e s  o f  
Freedom
Sum o f  
S q u a r e s
Mean
S q u a r e s
F -
R a t  i  o
P ro b .
Between g r o u p s  2 6 . 0 3 1 3 3 . 0 1 5 6 6 . 7 2 6 . 0 0 1 3 *
W i t h i n  g ro u p s 4S0 2 1 5 . 1 9 6 1 0 . 4 4 8 3
T o t a l 48 2 2 2 1 . 2 2 6 4
*p  < . 0 5 .
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I t e m  7:  Know t h e  c o n c e p t s  o-f LOGO, a c o m p u t e r - b a s e d
l e a r n i n g  e n v i r o n m e n t  i n  w h ich  s t u d e n t s  l e a r n  com puter  
p ro g ra m m in g ,  p r o b l e m - s o l v i n g ,  g e o m e t r i c  c o n c e p t s ,  and 
l o g i c a l  t h i n k i n g .  T a b l e  2 4  d i s p l a y s  t h e  r e s u l t s  o-f t h e  
a n a l y s i s  o f  t h e  d a t a  f o r  t h i s  i t e m .  An F o f  2 6 . 2 0 9  and a 
p r o b a b i l i t y  o f  . 0 0 0 0  i n d i c a t e d  a s i g n i f i c a n t  d i f f e r e n c e  i n  
t h e  means; t h u s ,  t h e  n u l l  h y p o t h e s i s  was r e j e c t e d .
T a b l e  24
A n a l y s i s  o f  V a r i a n c e  o f  Group Means on S u r v e y  I t e m  7
S o u rc e  o f  
V a r i  a t i o n
D e g r e e s  o f  Sum o f  
Freedom S q u a re s
Mean
S q u a r e s
F -  P r o b .  
R a t i  o
B etween g ro u p s 2 2 1 .B 9 7 5 1 0 . 9 4 8 8 2 6 . 2 0 9  . 0 0 0 0 *
W i t h i n  g ro u p s 477 1 9 9 . 2 6 6 1 0 . 4 1 7 7
T o t a l 479 2 2 1 . 1 6 3 6
*p  < . 0 3 .
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I te m  9 : Know t h e  e f f e c t s  o f  co m p u ter  use on s tu d e n t
l e a r n i n g  a c c o r d i n g  t o  c u r r e n t  r e s e a r c h  f i n d i n g s .  The  
outcome o f  t h e  d a t a  a n a l y s i s  f o r  t h i s  i t e m  (F = 7 . 9 8 1 ,  p < 
. 0 0 0 4 )  r e v e a l e d  a s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  means. The  
n u l l  h y p o t h e s i s  was r e j e c t e d  f o r  t h i s  i t e m .  See T a b l e  25  
f o r  t h e  r e s u l t s .
T a b l e  25
A n a l y s i s  o f  V a r i a n c e  o f  Group Weans on S u r v e y  I t e m  9
S ou rce  o f  
V a r i a t i o n
D e g re e s  o f  
Freedom
Sum o f  
S q u a re s
Mean
S q u a re s
F -
R a t i o
P r o b .
Between g ro u p s 2 5 . 5 3 8 2 2 . 7 6 9 1 7 . 9 8 1 . 0 0 0 4 *
W i t h i n  g ro u p s 47 8 1 6 5 . 8 4 4 0
T o t a l 4 8 0 1 7 1 . 3 8 2 2
* p  < . 0 5 .
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I t e m  10a Know how t o  w r i t e  s i m p l e  c om puter  p ro g ra m s .  
The r e s u l t s  o f  t h e  a n a l y s i s  o-f v a r i a n c e  f o r  t h i s  i t e m  <F = 
1 2 . 5 7 8 ,  p < . 0 0 0 0 )  i n d i c a t e d  a s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  
means o f  t h e  g ro u p s ;  t h u s ,  t h e  n u l l  h y p t h e s i s  was r e j e c t e d .  
The r e s u l t s  o f  t h e  a n a l y s i s  a r e  d i s p l a y e d  i n  T a b l e  2 6 .
T a b l e  26
A n a l y s i s  o f  V a r i a n c e  o f  Group Means on S u r v e y  I t e m  10
S o u rc e  o f  D e g re e s  o f  Sum o f  Mean F -  P ro b .
V a r i a t i o n  Freedom S q u a re s  S q u a r e s  R a t i o
Between g ro u p s 2 1 0 . 8 9 3 8 5 . 4 4 6 9 1 2 . 5 7 8  . 0 0 0 0 *
W i t h i n  g ro u p s 477 2 0 6 . 5 7 0 0
T o t a l 479 2 1 7 . 4 6 3 7
*p  < . 0 5 .
I
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Ite m  11: Know how t o  w r i t e  com plex com puter p ro g ra m s .
The r e s u l t s  o-f t h e  a n a l y s i s  o f  v a r i a n c e  on I te m  11 <F =
7 . 9 8 1 ,  p < . 0 0 0 4 )  r e v e a l e d  a s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  
means, and t h i s  r e n d e r e d  t h e  n u l l  h y p o t h e s i s  u n t e n a b l e .  The  
outcome o f  t h e  a n a l y s i s  i s  d i s p l a y e d  i n  T a b l e  2 7 .
T a b l e  27
A n a l y s i s  o f  V a r i a n c e  o f  Group Means on S u r v e y  I t e m  11
S o u rc e  o f  
V a r i a t i o n
D e g re e s  o f  
Freedom
Sum o f  
S q u a re s
Mean
S q u a re s
F -
R a t i o
P r o b .
Between g ro u p s 2 4 . 4 3 4 6 2 . 2 1 7 3 7 .9 8 1 . 0 0 0 4 *
W i t h i n  g ro u p s 479 1 3 3 . 0 8 2 4 0 . 2 7 7 8
T o t a l 482 1 3 7 . 5 1 7 0
*p  < . 0 5 .
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I te m  1 4 b Know s o u r c e s  o f  i n f o r m a t i o n  a b o u t  c o m p u te r s .  
An a n a l y s i s  o f  v a r i a n c e  on I t e m  14 r e s u l t e d  i n  an F - r a t i o  o f  
6 . 5 1 3  and a p r o b a b i l i t y  o f  . 0 0 1 6 ;  t h e r e f o r e ,  t h e  n u l l  
h y p o t h e s i s  was r e j e c t e d .  T h i s  i n f o r m a t i o n  i s  p r e s e n t e d  i n  
T a b l e  2 8 .
T a b l e  28
A n a l y s i s  o f  V a r i a n c e  o f  Group Means on S u r v e y  I t e m  14
S o u rc e  o f  
V a r i  a t i o n
D eg re e s  o f  
Freedom
Sum o f  
S q u a re s
Mean
S q u a re s
F -
R a t i o
P r o b .
Between g ro u p s 2 4 . 7 2 6 4 2 . 3 6 3 2 6 . 5 1 5 . 0 0 1 6 *
W i t h i n  g ro u p s 479 1 7 3 . 7 5 4 2 0 . 3 6 2 7
T o t a l 481 1 7 8 . 4 8 0 6
*p  < . 0 5 .
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I te m  16: Know how t o  use  a d a t a  b a s e  management
p ro g ra m .  T a b l e  29  c o n t a i n s  t h e  r e s u l t s  o-f t h e  a n a l y s i s  o-f 
v a r i a n c e  -for I t e m  16 .  An F - r a t i o  o f  . 3 . 3 7 1  and a p r o b a b i l i t y  
o f  . 0 3 5 2  i n d i c a t e d  a s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  g roup  
means. T h i s  r e n d e r e d  t h e  n u l l  h y p o t h e s i s  u n t e n a b l e .
T a b l e  29
A n a l y s i s  o f  V a r i a n c e  o f  Group Means on S u r v e y  I t e m  16
S o u rc e  o f  
V a r i a t i o n
D e g re e s  o f  
Freedom
Sum o f  
S q u a re s
Mean
S q u a r e s
F -
R a t  i  o
P r o b .
Between g ro u p s 2 2 . 7 0 9 0 1 . 3 5 4 5 3 .  371 . 0 3 5 2 *
W i t h i n  g ro u p s 476 1 9 1 . 2 8 0 4 0 . 4 0 1 8
T o t a l 4 8 2 1 9 3 . 9 8 9 4
* p  < . 0 5 .
ioe
I t e m  17s Know v a r i o u s  c la s s r o o m  a p p l i c a t i o n s  o f  a d a t a  
base  management p ro g ra m .  The outcome o-f t h e  a n a l y s i s  o f  
v a r i a n c e  f o r  I t e m  17 (F => 4 . 8 9 6 ,  p < . 0 0 7 9 )  r e s u l t e d  i n  a 
s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  means; t h e r e f o r e ,  t h e  n u l l  
h y p o t h e s i s  was r e j e c t e d .  The r e s u l t s  a r e  p r e s e n t e d  i n  T a b l e  
3 0 .
T a b l e  30
A n a l y s i s  o f  V a r i a n c e  o f  Group Means on S u r v e y  I t e m  17
S ou rce  o f  
V a r i  a t i  on
D e g re e s  o f  
Freedom
Sum of  
S q u a re s
Mean
S q u a r e s
F -
R a t i o
P r o b .
Between g ro u p s  2 3 . 5 8 7 9 1 . 7 9 3 9 4 . 8 9 6 . 0 0 7 9 *
Wi t h i n g rou ps 476 1 7 4 . 3 9 6 9 0 . 3 6 6 4
T o t a l 478 1 7 7 . 9 8 4 8
*p  < . 0 5 .
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I t e m  1 9 b Be a b l e  t o  make s i m p l e  program m ing changes  t o
c om puter  p ro g ra m s .  T a b l e  31 c o n t a i n s  t h e  r e s u l t s  o f  t h e
a n a l y s i s  o f  t h i s  i t e m .  An F - r a t i o  o f  1 1 . 0 3 2  and p r o b a b i l i t y
o f  . 0 0 0 0  f o r c e d  r e j e c t i o n  o f  t h e  n u l l  h y p o t h e s i s .
T a b l e  31
A n a l y s i s  o f  V a r i a n c e  o f  Group Means on S u r v e y  I t e m  19
S o u rc e  o f  
V a r i a t i o n
D e g re e s  o f  
Freedom
Sum o f  
S q u a re s
Mean
S q u a re s
F -  P ro b .  
R a t i  o
Between g ro u p s  2 9 . 3 1 0 1 4 . 6 5 5 0 1 1 . 0 3 2  . 0 0 0 0 *
W i t h i n  g ro u p s  477 2 0 1 . 2 7 8 6 0 . 4 2 2 0
T o t a l 479 2 1 0 . 5 8 8 7
*p  < . 0 5 .
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Ite m  2 0 :  Know when i t  i s  a p p r o p r i a t e  t o  use c o m p u te rs
i n  i n s t r u c t i o n .  The r e s u l t s  o f  t h e  a n a l y s i s  o f  v a r i a n c e  <F 
=> 3 . 4 1 6 ,  p < . 0 3 3 6 )  i n d i c a t e d  a s i g n i f i c a n t  d i f f e r e n c e  i n  
t h e  means o f  t h e  groups? t h u s ,  t h e  n u l l  h y p o t h e s i s  was 
r e j e c t e d .  The r e s u l t s  a r e  d i s p l a y e d  i n  T a b l e  3 2 .
T a b l e  32
A n a l y s i s  o f  V a r i a n c e  o f  Group Means on S u r v e y  I t e m  20
S o u rc e  o f  
V a r i  a t i  on
D e g re e s  o f  
Freedom
Sum o f  
Sq u are s
Mean
S q u a re s
F -
R a t i  o
Pr ob.
Between g ro u p s 2 1 .3 5 7 1 0 . 6 7 8 5 3 . 4 1 6 . 0 3 3 6 *
W i t h i n  g rou ps 4 7 9 9 5 . 1 4 9 0 0 . 1 9 8 6
T o t a l 481 9 6 .5 0 6 1
*p  < . 0 5 .
I l l
I te m  2 2 :  Know how t o  u se  a word p r o c e s s in g  s o f t w a r e
p a c k a g e .  T a b l e  33  c o n t a i n s  t h e  r e s u l t s  o f  t h e  d a t a  
a n a l y s i s .  An F - r a t i o  o f  S . 801 and p r o b a b i l i t y  o f  . 0 0 0 2  
i n d i c a t e d  a s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  means and f o r c e d  
r e j e c t i o n  o f  t h e  n u l l  h y p o t h e s i s .
T a b l e  33
A n a l y s i s  o f  V a r i a n c e  o f  Group Means on S u r v e y  I t e m  22
S o u rc e  o f  
V a r i a t i o n
D e g re e s  o f  
Freedom
Sum o f  
S q u a r e s
Mean
S q u are s
F -
R a t i o
Pr  o b .
Between g ro u p s 2 5 . 8 9 8 9 2 . 9 4 9 5 8 . 8 0 1 . 0 0 0 2 *
W i t h i n  g ro u p s 479 1 6 0 . 5 2 2 9 0 . 3 3 5 1
T o t a l 481
*p  < . 0 5 .
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I te m  24s Know how t o  e v a l u a t e  t h e  q u a l i t y  o f  computer ,  
s o f t w a r e  t o  be used i n  t h e  c la s s r o o m .  The outcome o f  t h e  
a n a l y s i s  o f  v a r i a n c e  <F = 7 . 8 9 6 ,  p < . 0 0 0 4 )  i n d i c a t e d  a 
s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  means f o r  I t e m  2 4 .  The n u l l  
h y p o t h e s i s ,  t h e r e f o r e ,  was r e n d e r e d  u n t e n a b l e .  R e s u l t s  a r e  
d i s p l a y e d  i n  T a b l e  3 4 .
T a b l e  34
A n a l y s i s  o f  V a r i a n c e  o f  Group Means on S u r v e y  I t e m  24
S o u rc e  o f  D e g re e s  o f  
V a r i a t i o n  Freedom
Sum of  
S q u a re s
Mean
S q u a re s
F -
R a t i o
Pr  o b .
Between g rou ps  2 5 . 3 3 7 3 2 . 6 6 8 7 7 . 8 9 6 . 0 0 0 4 *
W i t h i n  g ro u p s  478 1 6 1 . 5 5 7 8 0 . 3 3 8 0
T o t a l  4 80 1 6 6 . 8 9 5 2
*p  < . 0 5 .
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I t e m  2 7 :  Be a b l e  t o  d e s i g n  c o m p u te r -b a s e d  c u r r i c u l u m
m a t e r i a l s  such t h a t  t h e y  can be  t r a n s l a t e d  i n t o  s o f t w a r e  by  
a p ro g ra m m e r .  The r e s u l t s  o f  t h e  a n a l y s i s  o f  v a r i a n c e  f o r  
I t e m  27 <F = 1 0 . 4 1 6 ,  p < . 0 0 0 0 )  a r e  p r e s e n t e d  i n  T a b l e  3 5 .  
The ou tcom e i n d i c a t e d  a s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  means 
and f o r c e d  r e j e c t i o n  o f  t h e  n u l l  h y p o t h e s i s .
T a b l e  35
A n a l y s i s  o f  V a r i a n c e  o f  Group Means on S u rv e y  I t e m  27
S o u rc e  o f  
V a r i a t i  on
D e g r e e s  o f  
Freedom
Sum o f  
S q u a r e s
Mean
S q u a re s
F -  P r o b .  
R a t i  o
Between g r o u p s  2 7 . 8 9 1 7 3 . 9 4 5 8 1 0 . 4 1 6  . 0 0 0 0 *
Wi t h i  n g ro u p s  477 1 8 0 . 6 9 7 5 0 . 3 7 S 8
T o t a l 479 1 8 8 . 5 8 9 2
* p  < . 0 5 .
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I te m  28!  Know how t o  use  a t  l e a s t  one a u t h o r i n g  
l a n g u a g e  -for t h e  p u rp o s e  o f  d e v e l o p i n g  c o m p u te r -b a s e d  
c u r r i c u l u m  m a t e r i a l s .  The d a t a  a n a l y s i s  f o r  I t e m  28  
i n d i c a t e d  a s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  means o f  t h e  
g ro u p s  (F = 9 . 2 8 6 ,  p < . 0 0 0 1 )  and t h e  n u l l  h y p o t h e s i s  was 
r e j e c t e d .  See T a b l e  36  f o r  t h e  r e s u l t s .
T a b l e  36
A n a l y s i s  o f  V a r i a n c e  o f  Group Means on S u r v e y  I t e m  28
S o u rc e  o f  
V a r i a t i o n
D e g re e s  o f  Sum o f  
Freedom S q u a re s
Mean
S q u a re s
F -
R a t i o
P r o b .
Between g ro u p s 2 8 . 8 0 4 8 4 . 4 0 2 4 9 . 2 8 6 . 0 0 0 1 *
W i t h i n  g ro u p s 476 2 2 5 . 6 5 5 9 0 . 4 7 4 1
T o t a l 478 2 3 4 . 4 6 0 7
*p  < . 0 5 .
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I te m  29s Know a p p r o p r i a t e  i n s t r u c t i o n a l  p l a n s  and  
a r r a n g e m e n ts  -for com puter  l e a r n i n g  e x p e r i e n c e s .  The r e s u l t s  
o f  t h e  a n a l y s i s  o f  v a r i a n c e  f o r  I t e m  29 a r e  p r e s e n t e d  i n  
T a b l e  3 7 .  T h e r e  was a s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  means 
<F => 3 . 8 9 3 ,  p < . 0 2 1 0 )  and t h e  n u l l  h y p o t h e s i s  was r e n d e r e d  
u n t e n a b l e .
T a b l e  37
A n a l y s i s  o f  V a r i a n c e  o f  Group Means on S u rv e y  I t e m  29
S o u rc e  o f  
V a r i a t i o n
D e g re e s  o f  
Freedom
Sum o f  
S q u a re s
Mean
S q u a re s
F -
R a t i o
P ro b .
Between g ro u p s  2 3 . 2 6 2 6 1 . 6 3 1 3 3 . 8 9 3 . 0 2 1 0 *
W i t h i n  g rou ps 478 2 0 0 . 2 8 1 2 0 . 4 1 9 0
T o t a l 48 0 2 0 3 . 5 4 3 8
*p  < . 0 5 .
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I te m  30s Know .how t o  u s e  c o m p u t e r is e d  i n s t r u c t i o n a l  
games as t e a c h i n g  t o o l s .  T a b l e  3S c o n t a i n s  t h e  r e s u l t s  o f  
t h e  a n a l y s i s  o f  v a r i a n c e  on t h i s  i t e m .  The outcome <F = 
5 . 6 8 5 ,  p < . 0 0 3 6 )  i n d i c a t e d  a s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  
means, and t h e  n u l l  h y p o t h e s i s  was r e j e c t e d .
T a b l e  38
A n a l y s i s  o f  V a r i a n c e  o f  Group Means on S u r v e y  I t e m  30
S o u rc e  o f  
V a r i  a t i o n
D eg rees  o f  
Freedom
Sum of  
S q u a re s
Mean
S q u a re s
F -
R a t i o
P r o b .
Between groups 2 4 . 3 4 1 9 2 . 1 7 0 9 5 .  685 . 0 0 3 6 *
W i t h i n  g ro u p s 477 1 8 2 . 1 5 5 3 0 . 3 8 1 9
T o t a l 4 79 1 8 6 . 4 9 7 2
*p  < . 0 5 .
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I te m  35s Know a v a r i e t y  o f  ways o f  i n v o l v i n g  s t u d e n t s  
i n  c o m p u t e r is e d  i n s t r u c t i o n a l  m a t e r i a l s  d e v e lo p m e n t .  The  
a n a l y s i s  o f  v a r i a n c e  on I t e m  35 i n d i c a t e d  a s i g n i f i c a n t  
d i f f e r e n c e  i n  t h e  means o f  t h e  g r o u p s .  An F - r a t i o  o f  1 1 . 3 8 7  
and p r o b a b i l i t y  o f  . 0 0 0 0  f o r c e d  r e j e c t i o n  o f  t h e  n u l l  
h y p o t h e s i s .  The r e s u l t s  a r e  p r e s e n t e d  i n  T a b l e  3 9 .
T a b l e  39
A n a l y s i s  o f  V a r i a n c e  o f  Group Weans on S u rv e y  I t e m  35
S o u rc e  o f  D e g re e s  o f  
V a r i a t i o n  Freedom
Sum o f  
S q u a re s
Mean
S q u a re s
F -  P r o b .  
R a t i  o
Between g ro u p s  2 9 . 5 8 7 9 4 . 7 9 3 9 1 1 . 3 8 7  . 0 0 0 0 *
W i t h i n  g ro u p s  479 2 0 1 . 6 5 6 7 0 . 4 2 1 0
T o t a l  481 2 1 1 . 2 4 4 6
*p  < . 0 5 .
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I te m  3 7 :  Know t h e  i m p l i c a t i o n s  o f  t h e  co m p u te r  as  a
fo r m  o f  a r t i f i c i a l  i n t e l l i g e n c e  a s  compared t o  human 
i n t e l l i g e n c e .  T a b l e  40  c o n t a i n s  t h e  outcome o f  t h e  a n a l y s i s  
o f  v a r i a n c e  <F = 4 . 3 8 3 ,  p < . 0 1 3 0 )  f o r  I t e m  3 7 .  The means  
w e re  fo u n d  t o  be s i g n i f i c a n t l y  d i f f e r e n t  and t h e  n u l l  
h y p o t h e s i s  was r e n d e r e d  u n t e n a b l e .
T a b l e  40
A n a l y s i s  o f  V a r i a n c e  o f  Group Means on S u r v e y  I t e m  37
S o u rc e  o f  
V a r i a t i  on
D e g re e s  o f  
Freedom
Sum of  
S q u a re s
Mean
S q u a r e s
F -
R a t i o
P r o b .
Between g ro u p s  2 4 . 6 5 7 7 2 . 3 2 S 8 4 . 3 8 3 . 0 1 3 0 *
Wi t h i n g ro u p s 47 3 2 5 1 . 3 3 0 9 0 . 5 3 1 4
T o t a l 4 7 5 2 5 5 . 9 8 8 6
*p  < . 0 5 .
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N u l l  h y p o t h e s i s  two s t a t e s :  T h e r e  a r e  no s i g n i f i c a n t
d i f f e r e n c e s  i n  t h e  mean s c o r e s  o f  t h e  s u r v e y  i t e m s  among 
t h e  f o u r  k n o w le d g e  l e v e l  g r o u p s .  D a t a  f r o m  t h e  s u r v e y  was 
s o r t e d  and t a b u l a t e d  by t h e  f o u r  k n o w le d g e  l e v e l s ,  and b o th  
B a r t l e t t ' s  t e s t  and an a n a l y s i s  o f  v a r i a n c e  w e re  u n d e r t a k e n  
f o r  each s u r v e y  i t e m .  The r e s u l t s  o f  t h e  B a r t l e t t  t e s t  
s u g g e s te d  t h a t  I t e m  24 l a c k e d  subg ro up  v a r i a n c e  
h o m o g e n e i ty ;  n e v e r t h e l e s s ,  t h e  a n a l y s i s  o f  v a r i a n c e  was 
c o n s i d e r e d  v a l i d  s i n c e  m o d e r a te  v i o l a t i o n s  o f  t h e  
h o m o g e n e i ty  a s s u m p t io n  a r e  a c c e p t a b l e  <Cohen, 1 9 7 5 ) .  Of 
t h e  37  i t e m s  on t h e  s u r v e y ,  26  i t e m s  w e re  fo u n d  t o  h a v e  no 
s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  means o f  t h e  know ledge  
l e v e l s  and t h e  n u l l  h y p o t h e s i s  was r e n d e r e d  t e n a b l e  f o r  
t h o s e  i t e m s .  R e s u l t s  i n d i c a t e d  t h a t  t h e  r e m a i n i n g  11 i t e m s  
had s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  means o f  t h e  g r o u p s .  
A g a i n ,  t h e  outcom es f o r  t h e  i t e m s  a r e  c o n s i d e r e d  s e p a r a t e l y  
and a r e  p r e s e n t e d  i n  t a b u l a r  fo rm  on t h e  f o l l o w i n g  p a g e s .
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I te m  7s Know t h e  c o n c e p t s  o f  LOGO, a c o m p u t e r - b a s e d  
l e a r n i n g  e n v i r o n m e n t  i n  w h ic h  s t u d e n t s  l e a r n  c om puter  
p ro g ra m m in g ,  p r o b l e m - s o l v i n g ,  g e o m e t r i c  c o n c e p t s ,  and  
l o g i c a l  t h i n k i n g .  The r e s u l t s  o f  t h e  a n a l y s i s  o f  v a r i a n c e  
f o r  t h i s  i t e m  r e v e a l e d  a s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  means  
o f  t h e  g r o u p s  (F => 9 . 6 1 3 ,  p < . 0 0 0 0 ) ;  t h e r e f o r e ,  t h e  n u l l  
h y p o t h e s i s  was r e j e c t e d .  The outcome o f  t h i s  a n a l y s i s  i s  
p r e s e n t e d  i n  T a b l e  4 1 .
T a b l e  41
A n a l y s i s  o f  V a r i a n c e  o f  Knowledge Means on S u r v e y  I t e m  7
S o u r c e  o f  D e g re e s  o f  
V a r i a t i o n  Freedom
Sum o f  
S q u are s
Mean
S q u a r e s
F -
R a t i o
P r o b .
Between Groups 3 1 2 . 6 9 0 4 4 . 2 3 0 4 9 . 6 1 3 . 0 0 0 0 *
W i t h i n  g ro u p s  4 53 1 9 9 . 3 4 2 8 0 . 4 4 0 4
T o t a l  4 5 6 2 1 2 . 0 3 3 2
*p  < . 0 5 .
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I t e m  H i  Know how t o  w r i t e  complex com p u te r  p ro g ra m s .  
The d a t a  a n a l y s i s  -for t h i s  i t e m  i s  p r e s e n t e d  i n  T a b l e  4 2 .  
The r e s u l t s  <F => 3 . 0 3 7 ,  p < . 0 2 8 9 )  showed a s i g n i f i c a n t  
d i f f e r e n c e  i n  t h e  means and f o r c e d  a r e j e c t i o n  o f  t h e  n u l l  
h y p o t h e s i  s .
T a b l e  42
A n a l y s i s  o f  V a r i a n c e  o f  Knowledge Means on S u r v e y  I t e m  11
S o u rc e  o f  
V a r i  a t i  on
D e g re e s  of  
Freedom
Sum o f  
S q u are s
Mean
S q u a re s
F -
R a t i o
P r o b .
Between g ro u p s  3 
W i t h i n  g ro u p s  455  
T o t a l  458
2 . 5 8 8 4  
1 2 9 .2 4 5 1  
1 3 1 . 8 3 3 5
0 . 8 6 2 8
0 . 2 8 4 1
3 . 0 3 7 . 0 2 8 9 *
*p < . 05 .
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I t e m  14a Know s o u r c e s  o f  i n f o r m a t i o n  a b o u t  c o m p u te rs  
and com p u te r  m a t e r i a l s .  T a b l e  43  c o n t a i n s  t h e  r e s u l t s  o f  
t h e  a n a l y s i s  o f  v a r i a n c e  f o r  t h i s  i t e m .  An F - r a t i o  o f  4 . 6 1 2  
and a p r o b a b i l i t y  o f  . 0 0 3 4  i n d i c a t e d  a s i g n i f i c a n t  
d i f f e r e n c e  i n  t h e  means o f  t h e  g ro u p s  and t h e  n u l l  
h y p o t h e s i s  was r e j e c t e d  f o r  I t e m  14.
T a b l e  43
A n a l y s i s  o f  V a r i a n c e  o f  Know ledge  Means on S u r v e y  I t e m  14
S o u rc e  o f  D e g re e s  o f  
V a r i a t i o n  Freedom
Sum o f  
S q u a re s
Mean
S q u a r e s
F -
R a t i  o
P ro b .
Between g r o u p s  3 4 . 9 9 7 8 1 . 6 6 5 9 ' 4 . 6 1 2 . 0 0 3 4 *
W i t h i n  g ro u p s  455 1 6 4 . 3 5 1 5 0 . 3 6 1 2
T o t a l  458 1 6 9 . 3 4 9 3
*p < • OS.
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I t e m  15s Have k n o w le d g e  o-f b a s i c  h i s t o r i c a l  f a c t s  
a b o u t  c o m p u t e r s .  The a n a l y s i s  o f  v a r i a n c e  f o r  t h i s  i t e m  
r e v e a l e d  a s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  means o f  t h e  g r o u p s  
<F «= 4 . 3 1 6 ,  p < * 0 0 5 1 )  and t h e  n u l l  h y p o t h e s i s  was r e j e c t e d .  
See T a b l e  44  f o r  i n f o r m a t i o n  r e l a t e d  t o  t h i s  i t e m .
T a b l e  44
A n a l y s i s  o f  V a r i a n c e  o f  Know ledge  Means on S u r v e y  I t e m  15
S o u rc e  o f  
O a r i  a t i  on
D e g r e e s  o f  
Freedom
Sum o f  
S q u a r e s
Mean
S q u a r e s
F -
R a t  i  o
P r o b .
Between g r o u p s  3  
W i t h i n  g r o u p s  45 3  
T o t a l  4 5 6
4 . 3 7 0 2
1 5 2 . 8 9 2 0
1 5 7 . 2 6 2 2
1 . 4 5 6 7  
0 . 3 3 7 5
4 . 3 1 6 . 0 0 5 1 *
* p  < . 0 5 .
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I t e m  19s Be a b l e  t o  make s i m p l e  program m ing  c h a n g e s  t o  
c o m p u te r  p ro g ra m s .  The outcome o f  t h e  a n a l y s i s  f o r  t h i s  
i t e m  i n d i c a t e d  a s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  means o f  t h e  
g ro u p s  <F « 7 . 9 6 3 ,  p < . 0 0 0 0 )  and t h e  n u l l  h y p o t h e s i s  was 
r e j e c t e d .  See T a b l e  4 5 .
T a b l e  4 5
A n a l y s i s  o f  V a r i a n c e  o f  Know ledge  Means on S u r v e y  I t e m  19
S o u rc e  o f  
V a r i  a t i o n
D e g re e s  o f  
Freedom
Sum o f  
S q u a r e s
Mean
S q u a r e s
F -
R a t i  o
P r o b .
Between g ro u p s  3  
W i t h i n  g ro u p s  4 5 4  
T o t a l  4 5 7
1 0 . 1 3 3 7  
1 9 2 . 5 9 1 2  
2 0 2 . 7 2 4 9
3 . 3 7 7 9
0 . 4 2 4 2
7 . 9 6 3 . 0 0 0 0 *
*p  < . 0 5 .
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I te m  24a Know how t o  e v a l u a t e  t h e  q u a l i t y  o f  com puter  
s o f t w a r e  t o  be used i n  t h e  c la s s r o o m .  The a n a l y s i s  o f  
v a r i a n c e  f o r  t h i s  i t e m  r e s u l t e d  i n  a s i g n i f i c a n t  d i f f e r e n c e  
i n  t h e  means o f  t h e  g r o u p s ,  and t h e  n u l l  h y p o t h e s i s  was 
r e n d e r e d  u n t e n a b l e  (F = 5 . 6 4 0 ,  p < . 0 0 0 3 ) .  The r e s u l t s  o f  
t h i s  a n a l y s i s  a r e  p r e s e n t e d  i n  T a b l e  4 6 .
T a b l e  46
A n a l y s i s  o f  V a r i a n c e  o f  Knowledge Means on S u r v e y  I te m  24
S o u rc e  o f  
V a r i a t i o n
D e g re e s  o f  
Freedom
Sum o f  
S q u a re s
Mean
Sq u are s
F -
R a t i o
P ro b .
Between g ro u p s  3 
W i t h i n  g ro u p s  455  
T o t a l  458
5 . 6 9 5 6  
1 5 3 . 1 5 7 0  
1 5 8 . 8 5 2 5
1 . 8 9 8 5  
0 . 3 3 6 6
5 . 6 4 0 . 0 0 0 8 *
*p < . 0 5 .
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I te m  2 5 : Know a v a r i e t y  o f  ways -for u s in g  t h e  co m p u ter
as a c la s s r o o m  management t o o l .  T a b l e  47  c o n t a i n s  t h e  
r e s u l t s  o f  t h e  a n a l y s i s  o f  v a r i a n c e  f o r  t h i s  i t e m .  An 
F - r a t i o  o f  2 . 7 2 4  and a p r o b a b i l i t y  o f  . 0 4 3 8  i n d i c a t e d  a 
s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  means, and t h e  n u l l  h y p o t h e s i s  
was r e n d e r e d  u n t e n a b l e .
T a b l e  47
A n a l y s i s  o f  V a r i a n c e of Knowledge Means on S u r v e y  I t e m  25
S ou rc e  o f  D eg re e s o f Sum o f Mean F -  P r o b .
V a r i a t i o n  Freedom S q u a re s S q u a re s R a t i o
Between g ro u p s  3  
W i t h i n  g ro u p s  456  
T o t a l  459
2 . 8 2 4 4
1 5 7 . 6 1 6 9
1 6 0 . 4 4 1 2
0 . 9 4 1 5
0 . 3 4 5 7
2 . 7 2 4  . 0 4 3 8 *
*p  < . 0 5 .
127
I te m  26s Know t h e  im p a c t  o-f t e c h n o l o g i c a l  d e v e lo p m e n ts  
on v a r i o u s  c a r e e r  o p t i o n s  -for s t u d e n t s .  The r e s u l t s  o-f t h i s  
a n a l y s i s  <F =» 3 . 3 8 9 ,  p < . 0 1 8 0 )  i n d i c a t e d  a s i g n i f i c a n t  
d i f f e r e n c e  i n  t h e  means, and t h e  n u l l  h y p o t h e s i s  was 
r e j e c t e d .  See T a b l e  4 8 .
T a b l e  48
f t n a l y s i s  o f  V a r i a n c e  o f  Knowledge Means on S u r v e y  I t e m  26
S o u rc e  o f  
V a r i  a t i o n
D e g re e s  o f  
Freedom
Sum o f  
S q u a re s
Mean
S q u a re s
F -
R a t i o
P r o b .
Between g ro u p s  3  
W i t h i n  g ro u p s  456  
T o t a l  45 9
3 . 9 4 2 2
1 7 6 . 7 9 2 5
1 8 0 . 7 3 4 7
1 .3 1 4 1
0 . 3 8 7 7
3 . 3 8 9 . 0 1 8 0 *
*p  < . 0 3 .
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I te m  27 : Be a b l e  t o  dBBign c o m p u te r -b a s e d . c u r r i c u l u m
m a t e r i a l s  such t h a t  t h e y  can be t r a n s l a t e d  i n t o  s o f t w a r e  by  
a p ro g ra m m e r .  The r e s u l t s  o f  t h e  a n a l y s i s  o f  v a r i a n c e  f o r  
t h i s  i t e m  a r e  c o n t a i n e d  i n  T a b l e  4 9 .  An F - r a t i o  o f  4 . 6 9 1  
and a p r o b a b i l i t y  o f  . 0 0 3 1  i n d i c a t e d  a s i g n i f i c a n t  
d i f f e r e n c e  i n  t h e  means o f  t h e  g r o u p s ;  t h e r e f o r e ,  t h e  n u l l  
h y p o t h e s i s  was r e j e c t e d .
T a b l e  49
A n a l y s i s  o f  V a r i a n c e  o f  Know ledge  Means on S u r v e y  I t e m  27
S o u r c e  o f  
V a r i a t i  on
D e g r e e s  o f  
Freedom
Sum o f  
S q u a r e s
Mean
S q u a r e s
F -
R a t i o
P r o b .
Between g ro u p s  3 
W i t h i n  g ro u p s  45 4  
T o t a l  45 7
5 . 4 6 5 9
1 7 6 . 3 1 5 6
1 8 1 . 7 8 1 5
1 . 8 2 2 0  
0 . 3 8 8 4
4 . 6 9 1 . 0 0 3 1 *
*p  < . 0 5 .
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I t e m  28 s Know how t o  use a t  l e a s t  one  a u t h o r i n g  
l a n g u a g e  f o r  t h e  p u rp o s e  o f  d e v e l o p i n g  c o m p u te r -b a s e d  
c u r r i c u l u m  m a t e r i a l s .  The outcome <F = 2 . 8 6 2 ,  p < . 0 3 6 5 )  o f  
t h e  d a t a  a n a l y s i s  f o r  t h i s  i t e m  r e v e a l e d  a s i g n i f i c a n t  
d i f f e r e n c e  i n  t h e  means o f  t h e  g r o u p s ,  and t h e  n u l l  
h y p o t h e s i s  was r e n d e r e d  u n t e n a b l e .  See T a b l e  5 0  f o r  t h e  
r e s u l t s .
T a b l e  50
A n a l y s i s  o f  V a r i a n c e  o f  Knowledge Means on S u rv e y  I t e m  28
S o u rc e  o f  
V a r i a t i o n
D e g re e s  of  
Freedom
Sum o f  
S q u a re s
Mean
S q u a re s
F -
R a t i  o
P ro b .
Between g ro u p s  3 
W i t h i n  g ro u p s  453  
T o t a l  456
4 . 1 4 8 4  
2 1 8 . 9 0 4 3  
2 2 3 . 0 5 2 7
1 . 3 8 2 8
0 . 4 8 3 2
/
2 . 8 6 2 . 0 3 6 5 *
*p  < . 0 5 .
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I te m  37s Know t h e  i m p l i c a t i o n s  o-f t h e  c om puter  as  a 
fo rm  o f  a r t i f i c i a l  i n t e l l i g e n c e  as compared t o  human 
i n t e l l i g e n c e .  The d a t a  a n a l y s i s  r e s u l t e d  i n  an F - r a t i o  
3 . 1 7 9  and a p r o b a b i l i t y  o f  . 0 2 3 9  i n d i c a t i n g  a s i g n i f i c a n t  
d i f f e r e n c e  i n  t h e  means; t h u s ,  t h e  n u l l  h y p o t h e s i s  was 
r e j e c t e d .  See T a b l e  5 1 .
T a b l e  51
A n a l y s i s  o f  V a r i a n c e  o f  Knowledge Means on S u rv e y  I t e m  37
S o u rc e  o f  
V a r i a t i o n
D e g re e s  o f  
Freedom
Sum o f  
S q u a re s
Mean
S q u a re s
F -
R a t i  o
P r o b .
Between g ro u p s  3 
W i t h i n  g ro u p s  455  
T o t a l  458
5 . 0 7 1 0
2 4 1 . 9 0 7 1
2 4 6 . 9 7 8 1
1 . 6 9 0 3  
0 . 5 3 1 7
3 .  179 . 0 2 3 9 *
*p  < . 0 5 .
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Summary
U n i v e r s i t y  o b j e c t i v e s  f o r  c o m p u te r  c a u r s e w o r k  w e re  
compared w i t h  s u r v e y  c o m p e t e n c i e s .  Any c o m petency  
i n c l u d e d  i n  c o u r s e s  a t  more t h a n  50  p e r c e n t  o f  t h e  
i n s t i t u t i o n s  was v ie w e d  as  b e in g  c o n s i d e r e d  i m p o r t a n t  o r  
e s s e n t i a l  by t h e  o u t s i d e  e x p e r t s .  The  a n a l y s i s  r e v e a l e d  
t h a t  15 o f  t h e  s u r v e y  c o m p e t e n c ie s  w e re  i n c l u d e d  i n  
c o u r s e w o r k  a t  more t h a n  5 0  p e r c e n t  o f  t h e  i n s t i t u t i o n s ;  
t h u s ,  t h e s e  w e re  c a t e g o r i s e d  as  e s s e n t i a l  c o m p e t e n c i e s .  A 
l i s t  o f  e s s e n t i a l  c o m p e t e n c ie s  was a l s o  f o r m u l a t e d  f r o m  t h e  
r e s u l t s  o f  t h e  s u r v e y  a d m i n i s t e r e d  t o  p r o f e s s o r s ,  t e a c h e r s ,  
and s t u d e n t s .  Any s u r v e y  i t e m  w i t h  a t o t a l  group mean 
s c o r e  o f  1 . 5 4  o r  l e s s  was c o n s i d e r e d  an e s s e n t i a l  
c o m p e te n c y .  T h i r t e e n  o f  t h e  s u r v e y  c o m p e t e n c ie s  f e l l  
w i t h i n  t h i s  c a t e g o r y .  In  c o m p a r in g  t h e  two l i s t s ,  i t  can  
be n o te d  t h a t  t h e  u n i v e r s i t i e s  and t h e  s u r v e y  g ro u p s  a g r e e d  
on 10 o f  t h e  e s s e n t i a l  c o m p e t e n c i e s .  In  a r e a s  o f  c o n t r a s t ,  
t h e  u n i v e r s i t i e s  f o c u s e d  more on computer— a s s i s t e d  
i n s t r u c t i o n  c o m p e t e n c ie s  and k n o w le d g e  o f  c u r r e n t  
d e v e lo p m e n t s ,  w h i l e  t h e  s u r v e y  g r o u p s  v ie w e d  c o m p e te n c ie s  
r e l a t i n g  t o  c a p a b i l i t i e s / l i m i t a t i o n s  o f  c o m p u t e r s ,  when t o  
use c o m p u te r s  i n  i n s t r u c t i o n ,  and ways t o  use  a word  
p r o c e s s i n g  p a c k a g e  a s  more i m p o r t a n t .
In  a d d i t i o n  t o  t h e  l i s t  o f  e s s e n t i a l  c o m p e t e n c i e s ,  a 
g ro u p  o f  recommended c o m p e t e n c ie s  emerged f ro m  t h e  s u r v e y .  
A l l  b u t  one o f  t h e  r e m a i n i n g  24 c o m p e t e n c ie s  had t o t a l
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group means between 1 . 5 5  and 2 . 5 4 ,  i n c l u s i v e ;  t h e r e f o r e ,  
t h e s e  were  c a t e g o r i s e d  as  recommended, b u t  n o t  e s s e n t i a l  
c o m p e t e n c ie s .  One i t e m  was c o n s i d e r e d  n o t  recommended and  
n o t  e s s e n t i a l .  T h i s  i t e m ,  "Know how t o  w r i t e  complex  
c o m p u te r  p r o g r a m s ,"  had a t o t a l  g roup mean o f  2 . 6 0 .
One o f  t h e  q u e s t i o n s  o f  t h i s  s t u d y  d e a l t  w i t h  
c onsensus  among t h e  g ro u p s  w i t h  r e g a r d  t o  t h e i r  
re co m m e n d a t io n s  a b o u t  i m p o r t a n t  c om puter  c o m p e t e n c ie s  f o r  
t e a c h e r s .  An a n a l y s i s  o f  v a r i a n c e  r e v e a l e d  t h a t  t h e r e  w e re  
no s i g n i f i c a n t  d i f f e r e n c e s  i n  mean s c o r e s  o f  p r o f e s s o r s ,  
t e a c h e r s ,  and s t u d e n t s  i n  l e s s  th a n  h a l f  t h e  i t e m s .  
T w e n ty - o n e  i t e m s  w ere  fo u n d  t o  have  group means w i t h  
s i g n i f i c a n t  d i f f e r e n c e s .  I t  i s  i n t e r e s t i n g  t o  n o t e ,  
h o w e v e r ,  t h a t  w i t h i n  t h i s  g roup o f  21 i t e m s ,  t h e r e  were  
o n l y  e i g h t  i t e m s  each o f  wh ich  had g roup  means t h a t  f e l l  i n  
d i f f e r e n t  c a t e g o r i e s — e s s e n t i a l ,  recommended, o r  no t  
e s s e n t i a l  (s e e  T a b l e  5 2 ) .  Group means f o r  each o f  t h e  
r e m a i n i n g  13 i t e m s ,  a l t h o u g h  found t o  be s i g n i f i c a n t l y  
d i f f e r e n t ,  were a l l  c o n s i s t e n t  w i t h  r e s p e c t  t o  c a t e g o r y .
Fo r  e x a m p le ,  on I t e m  11 ,  a l l  o f  t h e  group means were  
g r e a t e r  th a n  2 . 5 ,  w h ic h  i n d i c a t e s  t h e y  a l l  f e l l  w i t h i n  t h e  
n o t  e s s e n t i a l  c a t e g o r y .  N e v e r t h e l e s s ,  a s i g n i f i c a n t  
d i f f e r e n c e  was found  i n  t h e  means o f  t h e  g ro u p s  f o r  t h i s  
i t e m .
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T a b l e  52
Means f o r  P r o f e s s o r s ,  T e a c h e r s ,  and S t u d e n t s  Found Both  
S i g n i f i c a n t l y  D i f f e r e n t  and i n  D i f f e r e n t  C a t e g o r i e s
Group
I te m P r o f e s s o r s T e a c h e r s S t u d e n t s
1. Have k n o w le d g e  o f  t h e  
im p a c t  o f  c o m p u te rs  on 
s o c i e t y 1 . 3 5 1 . 5 8 * 1 . 4 0
3 . Be a b l e  t o  a ssem ble  
c om puter  sys te m s  
t y p i c a l l y  used i n  
i n s t r u c t i o n a l  s e t t i n g s 1 . 5 2 * 1 . 7 2 1 . 8 3
5 . Know how t o  us© 
c o m p u t e r is e d  s i m u l a t i o n s  
o f  r e a l  l i f e  as  t e a c h i n g  
t o o l  s 1 . 5 4 * 1 . 8 4 1 . 7 7
14. Know s o u r c e s  o f  
i n f o r m a t i o n  a b o u t  
co m p u te rs  and c om puter  
m a t e r i  a l s 1 . 2 6 * 1 . 5 8 1 . 6 8
2 2 . Know how t o  use  word  
p r o c e s s i n g  s o f t w a r e 1 . 4 8 1 . 4 0 1 . 6 5 *
24 . Know how t o  e v a l u a t e  t h e  
q u a l i t y  o f  com puter  
s o f t w a r e  t o  be used i n  
t h e  c la s s r o o m 1 . 3 9 1 . 3 8 1. 6 0 *
2 9 . Know a p p r o p r i a t e  p l a n s  
and a r r a n g e m e n t s  f o r  com­
p u t e r  l e a r n i n g  e x p e r i e n c e s  1 . 4 8 * 1 . 8 0 1 . 7 0
30 . Know how t o  use  c o m p u te r ­
i s e d  i n s t r u c t i o n a l  games 
as t e a c h i n g  t o o l s 1 . 5 0 1 . 7 0 * 1 . 5 0
*Mean t h a t  f e l l  i n  a d i f f e r e n t  c a t e g o r y
When an a n a l y s i s  o f  v a r i a n c e  was a p p l i e d  t o  t h e  i t e m s  
by know ledge  l e v e l s ,  i t  was d i s c o v e r e d  t h a t  t h e r e  were  no 
s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  means o f  t h e  g ro u p s  i n  o v e r  
t w o - t h i r d s  o f  t h e  i t e m s .  E le v e n  i t e m s  w e re  fo u n d  t o  have  
know ledge  l e v e l  means t h a t  w ere  s i g n i f i c a n t l y  d i f f e r e n t .  
Seven o f  t h e s e  11 i t e m s  each had group means t h a t  f e l l  
w i t h i n  t h e  same c a t e g o r y ,  even th o u g h  t h e y  were  fo u n d  t o  be  
s i g n i f i c a n t l y  d i f f e r e n t .  The r e m a i n i n g  f o u r  i t e m s  had 
group means t h a t  w ere  s i g n i f i c a n t l y  d i f f e r e n t  and t h a t  f e l l  
w i t h i n  d i f f e r e n t  c a t e g o r i e s  ( s e e  T a b l e  5 3 ) .
C h a p t e r  V w i l l  c o n s i d e r  t h e  r e s u l t s  f ro m  C h a p te r  I I  
c o n t a i n i n g  t h e  i n v e s t i g a t i o n  o f  t h e  im p a c t  o f  c o m p u te rs  on 
s o c i e t y  and t h e  r e s u l t s  r e p o r t e d  i n  C h a p t e r  IV  t o  draw  
c o n c l u s i o n s  a b o u t  c om puter  c o m p e te n c ie s  f o r  t e a c h e r s .
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T a b l e  53
Means -for K now ledge  L e v e l s  Found B oth  S i g n i f i c a n t l y  
D i f f e r e n t  and i n  D i f f e r e n t  C a t e g o r i e s
Group
I t e m A B C D
11. Know how t o  w r i t e  
complex c o m p u te r  
p ro g ra m s 2 . 7 7 2 . 5 9 2 . 6 3 2 . 4 8 *
14. Know s o u r c e s  o f  
i n f o r m a t i o n  a b o u t  
c o m p u te r s  and  
c o m p u te r  m a t e r i a l s 1 . 4 0 * 1 . 5 3 * 1 . 5 9 1 . 7 7
2 5 . Know a v a r i e t y  o f  
ways f o r  u s i n g  t h e  
c o m p u te r  as  a 
c la s s r o o m  management  
t o o l 1 . 6 5 1 . 4 4 * 1 . 6 0 1 . 5 2 *
2 6 . Know t h e  im p a c t  o f  
t e c h n o l o g i  c a l  
d e v e lo p m e n t s  on 
v a r i o u s  c a r e e r  
o p t i o n s  f o r  s t u d e n t s 1 . 4 7 * 1 . 6 2 1 . 7 6 1 . 7 4
*Mean t h a t  f e l l  i n  a d i f f e r e n t  c a t e g o r y
CHAPTER V
D i s c u s s i o n  and C o n c lu s i o n s  
The p u rp o s e  o f  t h i s  s tu d y  was t o  i d e n t i f y  t h e  
c o m p e t e n c ie s  t h a t  t e a c h e r s  need t o  use  c o m p u te rs  
e f f e c t i v e l y  i n  e d u c a t i o n .  The f ra m e w o rk  f o r  t h i s  
i n v e s t i g a t i o n  was p r o v i d e d  by t h e  f i r s t  q u e s t i o n  i n  T y l e r ' s  
r a t i o n a l e  f o r  v i e w i n g ,  a n a l y s i n g ,  and i n t e r p r e t i n g  
c u r r i c u l u m .  A c c o r d in g  t o  T y l e r ,  t h e  e d u c a t i o n a l  o b j e c t i v e s  
o f  a program  may be g a t h e r e d  f ro m  a v a r i e t y  o f  s o u r c e s ,  
i n c l u d i n g  (a )  c o n t e m p o r a r y  l i f e ,  (b)  s u b j e c t  s p e c i a l i s t s  or  
e x p e r t s ,  and (c)  t h e  l e a r n e r s ,  t h e m s e l v e s .  T h re e  
a p p r o a c h e s  were  u t i l i z e d  i n  t h i s  s t u d y  t o  c o l l e c t  
i n f o r m a t i o n  f ro m  t h e  s o u r c e s :  (a )  r e v i e w i n g  t h e  l i t e r a t u r e
t o  i n v e s t i g a t e  c o n te m p o r a r y  l i f e ,  (b )  r e q u e s t i n g  
i n f o r m a t i o n  f ro m  c o l l e g e s  and u n i v e r s i t i e s  t o  d e t e r m i n e  
what  o u t s i d e  e x p e r t s  v ie w  as i m p o r t a n t  c o m p e t e n c ie s ,  and 
<c) s u r v e y i n g  p r o f e s s o r s ,  t e a c h e r s ,  and p r e s e r v i c e  s t u d e n t s  
t o  d e t e r m i n e  what  t h e s e  g ro u p s  ( e x p e r t s  and l e a r n e r s )  
c o n s i d e r  as  c o m p e te n c ie s  t h a t  t e a c h e r s  need .  T h i s  s e c t i o n  
sum m ar izes  t h e  t h r e e  a p p r o a c h e s  used i n  t h i s  i n v e s t i g a t i o n .  
I t  d i s c u s s e s  some o f  t h e  i s s u e s  o f  c o n c e r n ,  draws  
c o n c l u s i o n s  a b o u t  t h e  c o m p e t e n c ie s ,  and p r e s e n t s  
o b s e r v a t i o n s  r e l a t e d  t o  t h e s e  c o n c l u s i o n s .  F i n a l l y ,  t h i s  
s e c t i o n  d i s c u s s e s  t h e  i m p l i c a t i o n s  o f  t h e  r e s u l t s  f o r
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c om puter  t r a i n i n g  c o u r s e s  and c o m p u te r  l i t e r a c y  e n d o rs e m e n t  
•for t e a c h e r s .
Summary
The L i t e r a t u r e  on C o n te m p o r a ry  L i f e
A r e v i e w  o f  t h e  l i t e r a t u r e  r e l a t i n g  t o  c o m p u te rs  and  
c o n t e m p o r a r y  l i f e  r e v e a l e d  two i m p o r t a n t  c i r c u m s t a n c e s :  (a )
com p u te r  use  i s  p e r v a s i v e  and <b> t h e  com p u te r  has  had an 
i m p o r t a n t  im p a c t  on m a n 's  l i f e .  Many a u t h o r i t i e s  a r g u e  
t h a t  c om puter  s k i l l s  a r e  e s s e n t i a l  f o r  e f f e c t i v e  
f u n c t i o n i n g  i n  an i n f o r m a t i o n  s o c i e t y .  They c l a i m  t h a t :
(a )  s o c i e t y  must h a n d l e  i n c r e a s i n g  am ounts  o f  i n f o r m a t i o n ,
(b)  i n d i v i d u a l s  need t o  become b e t t e r  p r o b l e m - s o l v e r s , and
(c )  c o m p u te r s  a r e  a m a jo r  component o f  t h e  work e n v i r o n m e n t  
t o  h e l p  s o l v e  p r o b le m s  and h a n d l e  i n f o r m a t i o n  ( S e i d e l ,
1 9 S 2 ) . I n d i v i d u a l s  may n o t  need t o  l e a r n  a b o u t  c o m p u te r s  
t o  t h e  same d egrees  h o w e v e r ,  c e r t a i n  b a s i c  s k i l l s ,  
k n o w le d g e s ,  and u n d e r s t a n d i n g s  a r e  needed t o  f u n c t i o n  
e f f e c t i v e l y  and c o m f o r t a b l y  as  a c i t i z e n  o f  a
computei1— based  s o c i e t y  ( W a t t ,  1 9 8 2 ) .  T h r e e  b ro a d  
c a t e g o r i e s  o f  k n o w le d g e  t h a t  seem t o  be e s s e n t i a l  a r e  (a )  
t h e  a b i l i t y  t o  use  a com p u te r  and c o m p u te r  s o f t w a r e  t o  
a c h i e v e  a v a r i e t y  o f  p e r s o n a l , a c ad em ic  and p r o f e s s i o n a l  
g o a l s  ( M o l n a r ,  1 9 7 8 ) ,  (b)  t h e  a b i l i t y  t o  use  c om puter
a p p l i c a t i o n s  a s  one o f  many s t r a t e g i e s  f o r  i n f o r m a t i o n  
r e t r i e v a l , c o m m u n ic a t io n ,  and p r o b le m  s o l v i n g  ( W a t t ,  1 9 8 2 ) ,  
and (c )  t h e  a b i l i t y  t o  u n d e r s t a n d  t h e  economic and s o c i a l
1 3 8
im p a c t  o f  c o m p u te r s  so as  t o  assume an i n f o r m e d  r o l e  i n  t h e  
p o l i t i c a l  p r o c e s s  by w h ic h  d e c i s i o n s  a b o u t  c o m p u te rs  a r e  
made ( W e s s e l , 1 9 7 4 ) .  I t  f o l l o w s  t h a t  k n o w le d g e  f ro m  t h e s e
c a t e g o r i e s  a r e  a p p r o p r i a t e  f o r  t e a c h e r s  as c i t i z e n s  and as  
p r o f e s s i o n a l s ;  t h e r e f o r e ,  c o m p e t e n c ie s  r e l a t i n g  t o  t h e s e  
t h r e e  c a t e g o r i e s  w e re  i n c l u d e d  i n  t h e  s u r v e y  o f  co m p u te r  
c o m p e t e n c ie s  f o r  t e a c h e r s .
R e q u e s t i n g  I n f o r m a t i o n  f r o m  C o l l e g e s  and U n i v e r s i t i e s  
A l e t t e r  r e q u e s t i n g  i n f o r m a t i o n  a b o u t  c om puter  
c o u r s e w o r k  and o b j e c t i v e s  was s e n t  t o  8 9  c o l l e g e s  and 
u n i v e r s i t i e s  i n  t h e  U n i t e d  S t a t e s  and C a n a d a .  T h i s  
i n f o r m a t i o n  was a n a l y s e d  by c o m p a r in g  c o u r s e w o r k  o b j e c t i v e s  
w i t h  com p u te r  c o m p e t e n c ie s  f ro m  t h e  s u r v e y .  The a n a l y s i s  
p r o v i d e d  a b a s i s  f o r  i n t e r p r e t i n g  t h e  o u t s i d e  e x p e r t s '  
p e r c e p t i o n s  o f  i m p o r t a n t  c om puter  c o m p e t e n c ie s  f o r  
t e a c h e r s .  I t  was d e t e r m i n e d  t h a t  15 o f  t h e  c o m p e t e n c ie s  
f r o m  t h e  s u r v e y  w e re  c o n s i d e r e d  i m p o r t a n t  by t h o s e  c o l l e g e s  
and u n i v e r s i t i e s  f r o m  t h e  sam p le  whose c o u r s e w o r k  was 
a n a l y s e d .  T h i s  l i s t  was compared t o  t h e  l i s t  o f  e s s e n t i a l  
c o m p e t e n c ie s  f r o m  t h e  s u r v e y  g r o u p s  as  a way o f  v a l i d a t i n g  
t h e  i n t e r n a l  d a t a  by t h e  o p i n i o n s  o f  o u t s i d e  e x p e r t s .
S u r v e y i n g  P r o f e s s o r s ,  T e a c h e r s ,  and S t u d e n t s
P r o f e s s o r s ,  t e a c h e r s ,  and s t u d e n t s  i n  C l a r k  C o u n t y ,  
Nevada were  s u r v e y e d  i n  an a t t e m p t  t o  d e t e r m i n e  t h e i r
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p e r c e p t i o n s  o f  what  t e a c h e r s  need t o  know a b o u t  c o m p u te rs  
t o  use them i n  t h e  c la s s r o o m .  D e s c r i p t i v e  t e c h n i q u e s  were  
used t o  a n a l y z e  t h e  d a t a ,  and t o t a l  g roup means became t h e  
b a s i s  f o r  c a t e g o r i z i n g  t h e  c o m p e t e n c ie s .  R e s u l t s  o f  t h i s  
a n a l y s i s  r e v e a l e d  t h a t  13 o f  t h e  s u r v e y  c o m p e te n c ie s  were  
v ie w e d  as e s s e n t i a l  by t h e  t o t a l  g r o u p .  T w e n t y - t h r e e  o f  
t h e  c o m p e te n c ie s  were  v ie w e d  as recommended, b u t  n o t  
e s s e n t i a l ,  and one com petency  was c o n s i d e r e d  n o t  e s s e n t i a l .
I n f e r e n t i a l  t e c h n i q u e s  were  used t o  t e s t  t h e  two  
h y p o th e s e s  r e g a r d i n g  t h e  s i g n i f i c a n t  d i f f e r e n c e s  o f  means 
o f  s u r v e y  i t e m s  among p r o f e s s o r s ,  t e a c h e r s ,  and s t u d e n t s  
and among t h e  f o u r  k now le dge  l e v e l  g r o u p s .  R e s u l t s  o f  an 
a n a l y s i s  o f  v a r i a n c e  i n d i c a t e d  s i g n i f i c a n t  d i f f e r e n c e s  i n  
t h e  means o f  p r o f e s s o r s ,  t e a c h e r s ,  and s t u d e n t s  f o r  21 o f  
t h e  i t e m s ,  w h i l e  f o r  t h e  know ledge  l e v e l  g ro u p s  t h e r e  were  
s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  group means o f  11 o f  t h e  
i t e m s .  I t  was d i s c o v e r e d  t h a t  some o f  t h e  group means,  
a l t h o u g h  s i g n i f i c a n t l y  d i f f e r e n t  s t i l l  f e l l  w i t h i n  t h e  same 
c a t e g o r y — t h a t  i s ,  e s s e n t i a l ,  recommended, o r  n o t  
e s s e n t i a l — f o r  c e r t a i n  i t e m s .
D is c u s s i o n
T h i s  s tu d y  was p r i m a r i l y  d e s c r i p t i v e  i n  n a t u r e  i n  t h a t  
i t  a t t e m p t e d  t o  d e t e r m i n e  what g ro u p s  o f  i n d i v i d u a l s  
b e l i e v e  t o  be i m p o r t a n t  a b o u t  c om puter  c o m p e te n c ie s  f o r  
t e a c h e r s .  The d e c i s i o n s  a b o u t  o b j e c t i v e s  a c c o r d i n g  t o
T y l e r ' s  t h e o r y  i n v o l v e  ju d g m e n ts  o r  p e r c e p t i o n s  o f  
i n d i v i d u a l s  f ro m  a v a r i e t y  o f  s o u r c e s .  T h i s  i n v e s t i g a t i o n  
probed  t h e  p e r c e p t i o n s  o f  g ro u p s  w h ich  r e p r e s e n t e d  t h e  
s o u r c e s  i n  t h e  f i r s t  q u e s t i o n  o f  t h e  T y l e r  r a t i o n a l e .  
H ow ever ,  p e r c e p t i o n s  must be i n t e r p r e t e d  i n  o r d e r  t o  draw  
c o n c l u s i o n s ,  and h e r e i n  l i e s  one o f  t h e  l i m i t a t i o n s  o f  t h i s  
s t u d y .  F o r  e x a m p le ,  a r e v i e w  o f  t h e  l i t e r a t u r e  to  
d e t e r m i n e  t h e  im p a c t  o f  t h e  com puter  on s o c i e t y  i s  a v a l i d  
method f o r  i n v e s t i g a t i n g  c o n te m p o r a r y  l i f e ;  n e v e r t h e l e s s ,  
t h e  r e s u l t s  o f  t h e  r e v i e w  must be i n t e r p r e t e d  by t h e  
r e s e a r c h e r .  D e s c r i p t i v e  t e c h n i q u e s  may be used t o  a n a l y z e  
t h e  d a t a  f ro m  a s u r v e y  o f  p e o p l e s '  r e c o m m e n d a t io n s  o f  
com p u te r  c o m p e te n c ie s  f o r  t e a c h e r s ;  h o w e v e r ,  t h e  r e s u l t s  o f  
t h e  a n a l y s i s  must be i n t e r p r e t e d  on t h e  b a s i s  o f  some 
a r b i t r a r y  d e c i s i o n s  made by t h e  i n v e s t i g a t o r .  Fo r  e x a m p le ,  
e s t a b l i s h i n g  c a t e g o r i e s  o f  c o m p e te n c ie s  based on t h e  
outcomes o f  t o t a l  g roup means i s  an a r b i t r a r y ,  b u t  
n e c e s s a r y  d e c i s i o n .  I t  i s  t h e  i n t e n t  o f  t h i s  d i s c u s s i o n  t o  
draw a t t e n t i o n  t o  c o n c e r n s  r e l a t e d  t o  t h e  i n t e r p r e t a t i o n  of  
t h e  d a t a  and t o  t h e  l i m i t a t i o n s  o f  t h e  s t u d y .
I n d i v i d u a l s  and g ro u p s  o f  i n d i v i d u a l s  do n o t  a lw a y s  
a g r e e  on i s s u e s ,  and y e t  some t e n t a t i v e  c o n c l u s i o n s  may be  
drawn based on t h e  ju dgm ent  o f  t h e  m a j o r i t y .  An a n a l y s i s  
o f  t h e  o b j e c t i v e s  f ro m  c om puter  c o u rs e w o rk  a t  t h e  c o l l e g e s  
and u n i v e r s i t i e s  i n d i c a t e d  t h a t  t h e  o u t s i d e  e x p e r t s  were  
n o t  a lw a y s  i n  ag re em e n t  as  t o  t h e  i m p o r t a n t  c o m p e t e n c ie s
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f o r  t e a c h e r s .  F o r  e x a m p le ,  c o u rs e w o rk  a t  t h e  U n i v e r s i t y  o f  
P o r t l a n d  was d e v o te d  p r i m a r i l y  t o  l e a r n i n g  how t o  program  a 
c o m p u t e r ,  w h i l e  one e x p e r t  a t  E a s t  C e n t r a l  U n i v e r s i t y  
e x p l i c i t l y  s t a t e d  t h a t  program m ing was n o t  an i m p o r t a n t  
com petency  f o r  t e a c h e r s .  In  a n o t h e r  i n s t a n c e ,  Wayland  
B a p t i s t  U n i v e r s i t y  i n  T e x a s  i n c l u d e d  t h e  h i s t o r y  o f  
c o m p u te rs  and 22 r e l a t e d  te r m s  as an o b j e c t i v e ;  y e t ,  a t  
E a s t  C e n t r a l  U n i v e r s i t y ,  h i s t o r y  and t h e o r y  o f  c om pute rs  
were  i n d i c a t e d  as  c o n c e p t s  t h a t  t e a c h e r s  d o n ' t  need t o  
know. Long I s l a n d  U n i v e r s i t y  i n c l u d e d  i n  i t s  l i s t  of  
com puter  c o m p e te n c ie s  t h e  a b i l i t y  t o  d i a g n o s e  m a l f u n c t i o n s ;  
h o w e v e r ,  o n l y  17 p e r c e n t  o f  t h e  i n s t i t u t i o n s  i n c l u d e d  t h i s  
as an a b j e c t i v e  i n  c o u r s e w o r k .
T h e r e  a r e  t h r e e  a d d i t i o n a l  c o n s i d e r a t i o n s  t h a t  s h o u ld  
be t a k e n  i n t o  a c c o u n t  when d r a w in g  c o n c l u s i o n s  a b o u t  t h e  
ju d g m e n ts  o f  t h e  o u t s i d e  e x p e r t s  i n  t h i s  s a m p le .  F i r s t ,  a 
few o f  t h e  o b j e c t i v e s  f ro m  c o u r s e w o r k  had t o  be i n t e r p r e t e d  
by t h e  r e s e a r c h e r .  Fo r  e x a m p le ,  t h e  o b j e c t i v e ,  " P la n  
management o f  com puter  t i m e  i n  s e l f - c o n t a i n e d  c la s s r o o m s ,  
com puter  l a b s ,  and team- t e a c h i n g  s i t u a t i o n s "  was 
i n t e r p r e t e d  t o  mean e s s e n t i a l l y  t h e  same as t h e  s u r v e y  
co m p e te n c y ,  "Know a p p r o p r i a t e  i n s t r u c t i o n a l  p l a n s  and 
a r r a n g e m e n ts  f o r  c om puter  l e a r n i n g  e x p e r i e n c e s  ( f o r  
e x am p le :  s c h e d u l i n g ,  p h y s i c a l  a r r a n g e m e n t s , s t u d e n t  
g r o u p i n g s ) "  i n  t h a t  t h e y  b o th  d e a l t  w i t h  managing  
i n s t r u c t i a n a l  a r r a n g e m e n ts  r e l a t i v e  t o  com p u te r  us e .
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Second,  i t  s h o u ld  be k e p t  i n  mind t h a t  what i s  e x p l i c i t l y  
s t a t e d  i n  a c o u r s e  o u t l i n e  i s  n o t  a lw a y s  t h e  o n l y  
i n f o r m a t i o n  i n c l u d e d  i n  a c o u r s e  o f  s t u d y .  T h i r d ,  t h e  
sam ple  o f  o u t s i d e  e x p e r t s  i n  t h i s  s t u d y  was s m a l l ,  and 
t h e r e f o r e ,  n o t  n e c e s s a r i l y .  r e p r e s e n t a t i v e  o f  e x p e r t s  i n  t h e  
f  i e l  d »
D i s c r e t i o n  must be e x e r c i s e d  when d r a w in g  c o n c l u s i o n s  
a b o u t  t h e  s u r v e y  r e s u l t s .  S u r v e y  g ro u p s  d i d  n o t  a lw a y s  
a g r e e  on e s s e n t i a l  c o m p e t e n c ie s .  When an a n a l y s i s  o f  
v a r i a n c e  was u n d e r t a k e n ,  i t  was d i s c o v e r e d  t h a t  t h e r e  were  
s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  group means o f  p r o f e s s o r s ,  
t e a c h e r s ,  and s t u d e n t s  f o r  21 s u r v e y  i t e m s .  These r e s u l t s  
i n d i c a t e d  t h a t  t h e  g ro u p s  d i d  n o t  a g r e e  on a c o n s i d e r a b l e  
number o f  t h e  c o m p e t e n c ie s — o v e r  h a l f .  H ow ever ,  i t  i s  
i m p o r t a n t  t o  a n a l y z e  and i n t e r p r e t  t h e  d a t a  f rom  o t h e r
i
p e r s p e c t i v e s  i n  d r a w in g  c o n c l u s i o n s  t h a t  a r e  p r a c t i c a l  
(Borg and G a l l ,  1 9 8 3 ) .  For  13 o f  t h e  i t e m s ,  group means 
t h a t  were  s i g n i f i c a n t l y  d i f f e r e n t  f e l l  w i t h i n  t h e  same 
c a t e g o r y .  The i n t e n s i t y  l e v e l  o f  t h e  means w i t h i n  a 
c a t e g o r y  v a r i e d  enough t o  r e s u l t  in  s i g n i f i c a n t  
d i f f e r e n c e s .  The group means f o r  p r o f e s s o r s ,  t e a c h e r s ,  and 
s t u d e n t s  f o r  I t e m  28 were  2 . 0 0 ,  2 . 2 9 ,  and 2 . 0 1  
r e s p e c t i v e l y .  Th ese  mean® were  fo u n d  t o  be s i g n i f i c a n t l y  
d i f f e r e n t ;  y e t ,  t h e y  a l l  f a l l  w i t h i n  t h e  c a t e g o r y ,  
recommended, b u t  n o t  e s s e n t i a l .  From t h i s  p e r s p e c t i v e ,  t h e  
r e s u l t s  i n d i c a t e d  a g re em e n t  among t h e  g rou ps  on t h i s  i t e m .
143
Di f  f  e r e n c e s  among t h e  g rou ps  a r e  n o t  s u r p r i s i n g  when 
even t h e  o u t s i d e  e x p e r t s  d i d n ' t  a lw a y s  a g r e e  on t h e  
c o m p e t e n c ie s .  D i s p a r i t y  i n  group o p i n i o n s  can be 
a t t r i b u t e d  t o  a v a r i e t y  o f  r e a s o n s .  By t h e i r  v e r y  n a t u r e ,  
t h e  g ro u p s  have d i f f e r e n t  p e r s p e c t i v e s '  o f  t e a c h i n g  and 
l e a r n i n g ,  v a r y i n g  l e v e l s  o f  e x p o s u r e  t o  c om puter  
i n f o r m a t i o n  and a c t i v i t i e s ,  and p e r h a p s  v a r y i n g  d e g r e e s  o f  
r i g i d i t y  o r  f l e x i b i l i t y  i n  t h e i r  t h i n k i n g .  S t i l l ,  i t  i s  
t h e  meshing of  t h e  o p i n i o n s  f rom  a v a r i e t y  o f  s o u rc e s  which  
p r o v i d e s  d i r e c t i o n  i n  d r a w in g  c o n c l u s i o n s  a b o u t  i s s u e s  such 
as t h e  one i n  t h i s  3 t u d y  ( T y l e r ,  1 9 4 9 ) .
I t  was t h o u g h t  t h a t  p e r h a p s  know ledge  l e v e l  would  
i n f l u e n c e  a r e s p o n d e n t ' s  re co m m e n d a t io n s  r e g a r d i n g  com puter  
c o m p e te n c ie s  f o r  t e a c h e r s .  An a n a l y s i s  o f  v a r i a n c e  o f  
group means by know ledge  l e v e l s  r e s u l t e d  i n  s i g n i f i c a n t  
d i f f e r e n c e s  i n  t h e  group means o f  11 s u r v e y  i t e m s .
A l th o u g h  t h i s  i n d i c a t e s  t h e  e x i s t e n c e  o f  some d i f f e r e n c e s  
in  t h e  knowledge l e v e l  g ro u p s  w i t h  r e g a r d  t o  t h e i r  
reco m m e n d a t io n s  a b o u t  t h e  c o m p e t e n c i e s , g roup means o f  o v e r  
t w o - t h i r d s  o f  t h e  i t e m s  w e re  n o t  s i g n i f i c a n t l y  d i f f e r e n t .  
Seven o f  t h e s e  11 i t e m s  had know ledge  l e v e l  means which  
f e l l  w i t h i n  t h e  same c a t e g o r y ,  so t h a t ,  a g a i n ,  i n t e n s i t y  
l e v e l  w i t h i n  a c a t e g o r y  v a r i e d  enough t o  r e s u l t  in  
s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  group means. The r e s u l t s  o f  
t h i s  a n a l y s i s  i n d i c a t e d  t h a t  i n  t h i s  s t u d y ,  t h e  know ledge  
l e v e l s  were  in  c o n s i d e r a b l e  a g re em e n t  as  t o  t h e i r
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p e r c e p t i o n s  o f  t h e  s u r v e y  i t e m s .  In  a d d i t i o n ,  t h e y  w e re  i n  
g r e a t e r  c o n c e r t  w i t h  r e g a r d  t o  t h e i r  re c o m m e n d a t io n s  a b o u t  
c o m p u te r  c o m p e t e n c ie s  t h a n  p r o f e s s o r s ,  t e a c h e r s  and 
s t u d e n t s .
F i n a l l y ,  i t  s h o u ld  be r e c o g n i z e d  t h a t  t h e  c o n c l u s i o n s  
drawn f r o m  t h i s  s t u d y  w e re  based on t h e  o p i n i o n s  o f  g ro u p s  
t h a t  may n o t  be  r e p r e s e n t a t i v e  o f  p r o f e s s o r s ,  t e a c h e r s ,  and 
s t u d e n t s  i n  o t h e r  a r e a s .  T h e r e f o r e ,  t h e  r e s u l t s  s h o u ld  be 
g e n e r a l i z e d  w i t h  c a u t i o n .  N e v e r t h e l e s s , t h e  c o n c l u s i o n s  
m ig h t  be used as  a b a s i s  f o r  i n v e s t i g a t i o n  by o t h e r  g ro u p s  
r e s e a r c h i n g  t h i s  i s s u e .
C o n c l u s i o n s
I t  was c o n c lu d e d  f r o m  t h i s  i n v e s t i g a t i o n  t h a t  c e r t a i n  
c o m p u te r  c o m p e t e n c ie s  w e re  recommended as e s s e n t i a l  by 
g ro u p s  o f  i n d i v i d u a l s  t h a t  r e p r e s e n t e d  T y l e r ' s  s o u r c e s  f o r  
g a t h e r i n g  i n f o r m a t i o n  a b o u t  e d u c a t i o n a l  o b j e c t i v e s .
T h i r t e e n  s u r v e y  c o m p e t e n c ie s  w e re  c o n s i d e r e d  e s s e n t i a l  as  
e v id e n c e d  by t h e  t o t a l  g ro u p  means o f  t h e  p r o f e s s o r s ,  
t e a c h e r s ,  and s t u d e n t s .  T h i s  i n t e r n a l  d a t a  was v a l i d a t e d  
t o  a d e g r e e  by t h e  o u t s i d e  e x p e r t s .  Ten o f  t h e  15 
c o m p e t e n c ie s  v ie w e d  as i m p o r t a n t  by t h e s e  e x p e r t s  m atched  
t h e  e s s e n t i a l  c o m p e t e n c ie s  f ro m  t h e  s u r v e y  g r o u p s .  These  
e s s e n t i a l  c o m p e t e n c ie s  i n  r a n k  o r d e r  by t o t a l  g roup  means 
a r e  as f o l l o w s c
145
1 . 2 0  Know how t o  o p e r a t e  c o m p u te r  e q u ip m e n t  t y p i c a l l y  
used i n  schoo l  s e t t i n g s
1 . 2 3  Know when i t  i s  a p p r o p r i a t e  t o  use  c o m p u te r s  in  
i  n s t r u c t i  on
1 . 2 8  Know what  m a t e r i a l s  e x i s t  i n  t h e  t e a c h e r ' s  
s u b j e c t  a r e a
1 . 3 3  Know a v a r i e t y  o f  ways f o r  u s in g  t h e  c o m p u te r  as  
an i n s t r u c t i o n a l  t o o l
1 .4 1  Know how t o  i n t e g r a t e  c o m p u te r s  w i t h i n  t h e
r e g u l a r  i n s t r u c t i o n a l  p ro g ra m
1 .4 1  U n d e r s ta n d  and u s e  g e n e r a l  co m p u te r  t e r m i n o l o g y
1 . 4 5  Know how t o  e v a l u a t e  t h e  q u a l i t y  o f  c o m p u te r
s o f t w a r e  t o  be used i n  t h e  c la s s r o o m
1 . 4 5  Know how t o  use t u t o r i a l  s o f t w a r e  t o  enhance
1e a r n i  ng
1 . 4 9  Know t h e  c a p a b i l i t i e s / l i m i t a t i o n s  o f  c o m p u te r s
1 . 4 9  Know how t o  use a word p r o c e s s i n g  s o f t w a r e
p a c k a g e
1 .5 1  Have k n o w le d g e  o f  t h e  im p a c t  o f  c o m p u te r s  on
s o c i e t y
1 . 5 4  Know a v a r i e t y  o f  ways f o r  u s in g  t h e  c o m p u te r  as  
a c la s s r o o m  management t o o l
1 . 5 4  Know ways t o  use  a word p r o c e s s i n g  s o f t w a r e
p a c k a g e  in  t h e  c la s s r o o m
I t  was f u r t h e r  c o n c lu d e d  t h a t  c e r t a i n  com p u te r  
c o m p e t e n c ie s  w e re  v ie w e d  by t h e  s u r v e y  g r o u p s  as  
recommended, b u t  n o t  e s s e n t i a l  c o m p e t e n c i e s .  F o ur  o f  t h e  
to p  e i g h t  c o m p e t e n c ie s  w e re  c o n s i d e r e d  i m p o r t a n t  by t h e  
o u t s i d e  e x p e r t s .  T h es e  c o m p e t e n c ie s  i n  r a n k  o r d e r  by t o t a l  
group means a r e  as  f o l l o w s :
1 . 5 9  Know s o u r c e s  o f  i n f o r m a t i o n  a b o u t  c o m p u te rs  and  
c o m p u te r  m a t e r i a l s  
1 . 6 2  Know how t o  use  c o m p u t e r i s e d  i n s t r u c t i o n a l  games 
as  t e a c h i n g  t o o l s  
1 . 6 5  Be a b l e  t o  a p p l y  c o m p u t e r i z e d  d r i l l  and p r a c t i c e  
i n  a v a r i e t y  o f  t e a c h i n g  s i t u a t i o n s  
1 . 6 8  Know t h e  im p a c t  o f  t e c h n o l o g i c a l  d e v e lo p m e n t s  on 
v a r i o u s  c a r e e r  o p t i o n s  f o r  s t u d e n t s
1 . 7 4  Know a p p r o p r i a t e  i n s t r u c t i o n a l  p l a n s  and  
a r r a n g e m e n t s  f o r  c o m p u te r  l e a r n i n g  e x p e r i e n c e s
1 . 7 4  Be a b l e  t o  a s s e m b le  o r  c o n n e c t  c o m p u te r  s y s te m s  
t y p i c a l l y  used i n  i n s t r u c t i o n a l  s e t t i n g s
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1 . 7 6  Know t h e  e f f e c t s  o f  c o m p u te r  u s e  on s t u d e n t  
l e a r n i n g  a c c o r d i n g  t o  c u r r e n t  r e s e a r c h  f i n d i n g s
1 . 7 7  Be a w a re  o f  c u r r e n t  d e v e lo p m e n t s  i n  co m p u te r  
t e c h n o l o g y  and t h e i r  p o t e n t i a l  a p p l i c a t i o n  t o  
e d u c a t i  on
1 . 7 7  Know a v a r i e t y  o f  ways o f  i n v o l v i n g  s t u d e n t s  i n  
c o m p u t e r i s e d  i n s t r u c t i o n a l  m a t e r i a l s  d e v e lo p m e n t
1 . 7 7  Be a b l e  t o  make s i m p l e  p ro g ra m m in g  changes  t o  
c o m p u te r  p ro g ra m s
1.. 79  Know how t o  use  c o m p u t e r i z e d  s i m u l a t i o n s  o f  r e a l  
l i f e  as t e a c h i n g  t o o l s  
1 . B8 Know how t o  w r i t e  s i m p l e  c o m p u te r  p rog ram s
1 . 8 9  Know v a r i o u s  a p p l i c a t i o n s  o f  a d a t a  base  
management p ro g ra m
1 . 9 0  Know a v a r i e t y  o f  s i m p l e  d i a g n o s t i c  s t r a t e g i e s  
t o  d e t e r m i n e  t h e  c a u s e  o f  a m a l f u n c t i o n  i n  
co m p u te r  e q u ip m e n t  o r  p ro g ra m s
1 . 9 5  Know t h e  c o n c e p t s  o f  LOGO
1 . 9 9  Know how t o  use  a d a t a  b a s e  management p rog ram
2 . 0 0  Know t h e  i m p l i c a t i o n s  o f  t h e  c o m p u te r  as  fo r m  o f
a r t i f i c i a l  i n t e l l i g e n c e  a s  com pared  t o  human 
i n t e l 1 i g e n c e  
2 . 0 2  Know how t o  com pare  and e v a l u a t e  v a r i o u s  
h a r d w a r e  s y s te m s  
2 . 0 7  Know a b o u t  t h e  t e c h n i c a l  a s p e c t s  o f  c o m p u te r s  
2 . 0 9  Know how t o  use  t h e  c o m p u te r  as  a g r a p h i c  
a r t s  t o o l
2 . 1 8  Know how t o  use  a t  l e a s t  one a u t h o r i n g  l a n g u a g e
f o r  t h e  p u r p o s e  o f  d e v e l o p i n g  c o m p u t e r - b a s e d  
c u r r i c u l u m  m a t e r i a l s  
2 . 2 7  Be a b l e  t o  d e s i g n  c o m p u t e r - b a s e d  c u r r i c u l u m
m a t e r i a l s  such t h a t  t h e y  can be t r a n s l a t e d  i n t o  
s o f t w a r e  by a program m er  
2 . 3 6  Have k n o w le d g e  o f  b a s i c  h i s t o r i c a l  f a c t s  a b o u t  
c o m p u te r s
F i n a l l y ,  i t  was c o n c lu d e d  t h a t  t h e  s u r v e y  g rou ps  
c o n s i d e r e d  one o f  t h e  c o m p e t e n c ie s  a s  n o t  recommended and  
n o t  e s s e n t i a l .  T h i s  com pe te nc y  and i t s  t o t a l  g roup mean
2 . 6 0  Know how t o  w r i t e  complex c o m p u te r  p rog ram s
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When c o n s i d e r i n g  c o n s e n s u s  among t h e  g r o u p s ,  even  
thou gh  t h e r e  w e re  s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  grou p  
means o f  p r o f e s s o r s ,  t e a c h e r s ,  and s t u d e n t s  on 21 s u r v e y  
i t e m s ,  o n l y  e i g h t  o f  t h e s e  i t e m s  had means t h a t  f e l l  w i t h i n  
d i f f e r e n t  c a t e g o r i e s .  V ie w e d  f ro m  t h i s  p e r s p e c t i v e ,  i t  was 
c o n c lu d e d  t h a t  on t h e  w h o le  t h e r e  was a g r e e m e n t  among t h e  
g ro u p s  as t o  t h e i r  re c o m m e n d a t io n s  a b o u t  c o m p u te r  
c o m p e t e n c ie s .  T h e r e  w e re  s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  
group means o f  t h e  k n o w le d g e  l e v e l s  on 11 s u r v e y  i t e m s .  
H ow e v e r ,  o n l y  f o u r  o f  t h e s e  i t e m s  had g rou p  means t h a t  f e l l  
w i t h i n  d i f f e r e n t  c a t e g o r i e s .  A g a i n ,  v ie w e d  f r o m  t h i s  
p e r s p e c t i v e ,  i t  was c o n c lu d e d  t h a t  t h e r e  was a g re e m e n t  
among t h e  k n o w le d g e  l e v e l s  w i t h  r e g a r d  t o  t h e i r  
r e c o m m e n d a t io n s  o f  co m p u te r  c o m p e t e n c ie s  f o r  t e a c h e r s .
O b s e r v a t i o n s
I t  i s  t h e  i n t e n t  o f  t h i s  s e c t i o n  t o  d i s c u s s  c e r t a i n  
c r i t i c a l  i s s u e s  r e l a t e d  t o  t h e  s t u d y  a n d / o r  ou tcom es of  
s e l e c t e d  s u r v e y  i t e m s  and t o  o f f e r  s u g g e s t i o n s  r e g a r d i n g  
some o f  t h e s e  c o m p e t e n c ie s .
E v i d e n c e  f ro m  t h i s  s t u d y  d i s p e l l e d  any q u e s t i o n s  a b o u t  
program m ing  c o m p e t e n c ie s .  "Know how t o  w r i t e  s i m p l e  
c om puter  p ro g ra m s "  ra n k e d  t w e l f t h  on t h e  l i s t  o f  
recommended c o m p e t e n c ie s  and "Know how t o  w r i t e  complex  
com puter  p ro g ra m s "  was a c o m p e te n c y  t h a t  was v ie w e d  as n o t  
recommended and n o t  e s s e n t i a l .  Th ese  c o n c l u s i o n s  a r e
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s i m i l a r  t o  t h e  ones re a c h e d  by S ta s z  and o t h e r s  ( 1 9 8 4 ) ,  and 
p e r h a p s ,  as  recommended by t h a t  s t u d y ,  programming s h o u ld  
be i n c l u d e d  o n l y  t o  ' th e  d e g r e e  t h a t  i t  h e l p s  t e a c h e r s  
u n d e r s t a n d  (a )  how t h e  com puter  o p e r a t e s  and <b) t h e  
c a p a b i l i t i e s  and l i m i t a t i o n s  o f  c o m p u te rs .
The g ro u p s  d i d  n o t  recommend as e s s e n t i a l  "Know how t o  
use a d a t a  base  management p r o g r a m . " W i t h i n  t h e  
recommended c o m p e t e n c ie s ,  t h i s  ra n k e d  be lo w  "Know v a r i o u s  
a p p l i c a t i o n s  o f  a d a t a  base  management p r o g r a m . " I t  would  
seem t h a t  one would need t o  know how t o  use  a d a t a  base  
management program b e f o r e  know ledge  o f  ways t o  use a d a t a  
base management p rog ram  would be r e l e v a n t .  Knowing how t o  
use a d a t a  base management program  was v ie w e d  as i m p o r t a n t  
or  e s s e n t i a l  by t h e  o u t s i d e  e x p e r t s ;  t h e r e f o r e ,  p e rh a p s  
t h i s  com petency s h o u ld  r e c e i v e  g r e a t e r  em phas is  th a n  t h e  
s u r v e y  r e s u l t s  i n d i c a t e d .
"Know how t o  use  t u t o r i a l  s o f t w a r e  t o  enhance  
l e a r n i n g "  was c o n s i d e r e d  an e s s e n t i a l  com petency by t h e  
s u r v e y  g r o u p s ,  y e t  know ledge  of  c o m p u t e r i z e d  d r i l l  and 
p r a c t i c e ,  i n s t r u c t i o n a l  games, and s i m u l a t i o n s  were  
c o n s i d e r e d  as recommended, b u t  n o t  e s s e n t i a l  c o m p e te n c ie s .  
A l l  f o u r  o f  t h e s e  c o m p e t e n c ie s  were  v ie w e d  as i m p o r t a n t  by 
t h e  o u t s i d e  e x p e r t s ,  and i n  s e v e r a l  c a s e s  t h e y  were grouped  
u n d e r  t h e  b r o a d e r  c o n c e p t ,  c o m p u t e r - a s s i s t e d  i n s t r u c t i o n .
I t  may w e l l  be t h a t  an i n t r o d u c t i o n  t o  d r i l l  and p r a c t i c e ,  
i n s t r u c t i o n a l  games, and s i m u l a t i o n  s o f t w a r e  c o u ld  be
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a p p r o p r i a t e l y  combined w i t h  t h e  t e a c h i n g  o f  t u t o r i a l  
s o f t w a r e .
I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  t h e  s u r v e y  g ro u p s  d i d  
n o t  recommend know ledge  o f  LOGO c o n c e p ts  as an e s s e n t i a l  
c om petency .  I t  ra n k e d  f o u r t e e n t h  on t h e  l i s t  o f  
recommended, b u t  n o t  e s s e n t i a l  c o m p e t e n c ie s — b e lo w  t h e  
programming c om pe te nc y .  I t  was t h e  r e s e a r c h e r ' s  
i n t e r p r e t a t i o n  f ro m  t h e  r e v i e w  o f  t h e  l i t e r a t u r e  t h a t  
know ledge of  LOGO c o n c e p ts  i s  c o n s i d e r a b l y  more i m p o r t a n t  
th a n  t h e  r e s u l t s  o f  t h i s  s t u d y  s u g g e s t e d .  P e rh a p s  t h i s  i s  
an a r e a  i n  need o f  f u r t h e r  i n v e s t i g a t i o n .
I m p l i c a t i o n s
I t  was s t a t e d  i n  C h a p te r  I  t h a t  one p u rp o s e  o f  t h i s  
s tu d y  was t o  d e v e lo p  a l i s t  o f  c o m p e te n c ie s  t o  s e r v e  as  
g u i d e l i n e s  i n  t h e  f o r m u l a t i o n  o f  o b j e c t i v e s  f o r  c om puter  
e d u c a t i o n  c o u r s e w o r k .  K ee p in g  t h e  above  o b s e r v a t i o n s  and 
s u g g e s t i o n s  i n  m in d ,  t h e  l i 3 t  o f  t h i r t e e n  e s s e n t i a l  
com puter  c o m p e te n c ie s  recommended by t h e  s u r v e y  g ro u p s  and 
v a l i d a t e d  by t h e  o u t s i d e  e x p e r t s  i s  a v i a b l e  c o l l e c t i o n  o f  
c o m p e te n c ie s  f o r  use  i n  t h e  f o r m u l a t i o n  o f  o b j e c t i v e s  f o r  a 
r e q u i r e d  com puter  c o u r s e  f o r  p r e s e r v i c e  s t u d e n t s .  Some o f  
t h e  h i g h e r  ra n k e d  recommended c o m p e t e n c ie s  c o u ld  be 
t r a n s l a t e d  i n t o  o b j e c t i v e s  a l s o  and i n c l u d e d  i n  t h e  
r e q u i r e d  c o u r s e ,  i f  t i m e  p e r m i t t e d .  O th e r  recommended 
c o m p e te n c ie s  c o u ld  be i n c o r p o r a t e d  i n t o  e l e c t i v e  c o u r s e s
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•for t h o s e  s t u d e n t s  and t e a c h e r s  i n t e r e s t e d  i n  p u r s u i n g  
c om petency  i n  a s p e c i f i c  a r e a .  Fo r  e x a m p le ,  d e s i g n i n g  
computet-— based c u r r i c u l u m  m a t e r i a l s  c o u l d  c o m p r is e  an 
e n t i r e  c o u r s e  o f  s t u d y .  Programming c o u r s e s  c o u ld  be 
o f f e r e d  f o r  i n d i v i d u a l s  who were  p a r t i c u l a r l y  i n t e r e s t e d  in  
d e v e l o p i n g  t h o s e  s k i l l s .  Some o f  t h e  recommended  
c o m p e te n c ie s  a t  t h e  l o w e r  end o f  t h e  l i s t ,  such as  "Know 
a b o u t  t h e  t e c h n i c a l  a s p e c t s  o f  c o m p u te rs "  o r  "Have  
know ledge  of  b a s i c  h i s t o r i c a l  f a c t s  a b o u t  c o m p u te rs "  m ig h t  
be e x c lu d e d  a l t o g e t h e r .  As an a l t e r n a t i v e  t o  c r e a t i n g  
a d d i t i o n a l  c o u rs e w o rk  i n  t h e  t e a c h e r  p r e p a r a t i o n  p ro g ra m ,  
e s s e n t i a l  and recommended c o m p e t e n c ie s  c o u l d  be i n t e g r a t e d  
i n t o  an e x i s t i n g  c o u r s e .
The second aim o f  t h i s  s t u d y ,  as  s t a t e d  in  C h a p te r  I ,  
■was t o  d e v e lo p  g u i d e l i n e s  f o r  r e c o m m e n d a t io n s  r e g a r d i n g  
s t a t e  r e q u i r e m e n t s  f o r  t e a c h e r  en d o rs e m en t  i n  com puter  
l i t e r a c y .  The t h i r t e e n  e s s e n t i a l  c om puter  c o m p e te n c ie s  
t h a t  emerged f ro m  t h i s  s t u d y  a r e  recommended by t h e  
r e s e a r c h e r  as c o m p e te n c ie s  t h a t  s h o u ld  be r e q u i r e d  o f  a l l
i
p r e s e r v i c e  and i n s e r v i c e  t e a c h e r s  s e e k i n g  c e r t i f i c a t i o n  or  
r e c e r t i f i c a t i o n .  In  a d d i t i o n  t o  t h e s e  t h i r t e e n  
c o m p e t e n c ie s ,  c o n s i d e r a t i o n  s h o u ld  be g i v e n  t o  i n c l u d i n g  
t h e  c o m p e te n c ie s  r e l a t i n g  t o  computet1— a s s i s t e d  i n s t r u c t i o n  
and LOGO c o n c e p ts  as  d is c u s s e d  i n  t h e  p r e v i o u s  s e c t i o n .
T h i s  l i s t  o f  c o m p e te n c ie s  c o u ld  become t h e  o b j e c t i v e s  
f o r  a com puter  c o u r s e  d e v e lo p e d  t o  meet  t h e  s t a t e
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r e q u i r e m e n t  o r  c o u ld  be i n t e g r a t e d  i n t o  an e x i s t i n g  c o u r s e  
as m e n t io n e d  a b o v e .  I t  i s  s u g g e s te d  t h a t  p r e s e r v i c e  and 
i n s e r v i c e  t e a c h e r s  - f u l f i l l  t h e  s t a t e  c e r t i f i c a t i o n  o r  
e n d o rs e m e n t  r e q u i r e m e n t  by s u c c e s s f u l l y  c o m p l e t i n g  t h e  
c o m p u te r  ( o r  a p p r o p r i a t e )  c o u r s e  o r  by d e m o n s t r a t i n g  
c o m petence  i n  each o f  t h e  s k i l l  a r e a s .  I t  i s  f u r t h e r  
s u g g e s te d  t h a t  any c o m p e t e n c ie s  o r  c o u r s e s  a d o p te d  by t h e  
s t a t e  as  c e r t i f i c a t i o n  o r  e n d o rs e m e n t  r e q u i r e m e n t s  be  
a p p r o p r i a t e l y  e v a l u a t e d  and t h a t  t h e  l i s t  o f  c o m p e t e n c ie s  
a n d / o r  c o u r s e w o r k  be m o d i f i e d  as  n e c e s s a r y .
I t  has  been s u g g e s t e d ,  t h e n ,  t h a t  t h e  1 i . s t  o f  t h i r t e e n  
e s s e n t i a l  co m p u te r  c o m p e t e n c ie s  recommended by t h e  s u r v e y  
g ro u p s  i n  t h i s  s t u d y  be u t i l i z e d  f o r  f o r m u l a t i n g  o b j e c t i v e s  
f o r  c o m p u te r  c o u rs e w o rk  f o r  t e a c h e r s  and f o r  d e v e l o p i n g  
s t a t e  r e q u i r e m e n t s  f o r  t e a c h e r  e n d o rs e m e n t  i n  c o m p u te r  
l i t e r a c y .  H o p e f u l l y ,  t h e  r e c o m m e n d a t io n s  t h a t  emerged f ro m  
t h i s  s t u d y  w i l l  p r o v i d e  some g u id a n c e  as  s t a t e s  and t e a c h e r  
e d u c a t i o n  p ro g ra m s  s t r u g g l e  w i t h  t h e  i s s u e s  i n v o l v e d  i n  t h e  
p r e p a r a t i o n  o f  c o m p u t e r - u s i n g  e d u c a t o r s .
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S p r i e t ,  J .  A. & V a n s t e e n k i s t e ,  G. C. ( 1 9 8 2 ) .
C o m p u t e r - a i d e d  m o d e l in g  and s i m u l a t i o n . New Y o r k :  
Academic  P r e s s .
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S ta s is , C. , W i n k l e r ,  J . , S h a v e l s o n ,  R. , Robyn,  A. & F e i b e i ,  
W. ( 1 9 8 4 ) .  S t a f f  d e v e lo p m e n t  f o r  t h e  I n s t r u c t i o n a l  
uses  o f  m i c r o c o m p u t e r s :  The t e a c h e r ' s  p e r s p e c t i v e .
Paper  p r e s e n t e d  a t  t h e  a n n u a l  m eet ing,  o f  t h e  A m e r ic a n  
E d u c a t i o n a l  R e s e a rc h  A s s o c i a t i o n ,  New O r le a n s . .
S t e r n ,  N. A. & S t e r n ,  R. A. ( 1 9 8 3 ) .  C om puters  i n  s o c i e t y . 
Englewood C l i f f s :  P r e n t i c e  H a l l .
S uppes,  P . ( 1 9 8 0 ) .  The f u t u r e  o f  c o m p u te r s  i n  e d u c a t i o n .
In  R. P. T a y l o r  ( E d . ) ,  The c o m p u te r  i n  t h e  s c h o o l  a 
T u t o r ,  t o o l  , t u t e e  (p p .  2 4 8 - 2 6 1 ) .  New Y o r k :  T e a c h e r s  
C o l l e g e  P r e s s .
S uppes,  P. ( 1 9 8 0 ) .  The im p a c t  o f  c o m p u te rs  on c u r r i c u l u m
i n  t h e  s c h o o l s  and u n i v e r s i t i e s .  In  R. P . T a y l o r  ( E d . ) ,  
The c o m p u te r  i n  t h e  s c h o o l :  T u t o r ,  t o o l ,  t u t e e  
(pp.  2 3 6 - 2 4 7 ) .  New Y o r k :  T e a c h e r s  C o l l e g e  P r e s s .
Su p p e s ,  P . ( 1 9 8 0 ) .  The t e a c h e r  and c o m p u t e r - a s s i s t e d
i n s t r u c t i o n .  In  R. P. T a y l o r  ( E d . ) ,  The c o m p u te r  i n  t h e
s c h o o l :  T u t o r ,  t o o l ,  t u t e e  (p p .  2 3 1 - 2 3 5 ) .  New Y o rk :  
T e a c h e r s  C o l l e g e  P r e s s .
T a y l o r ,  R. P. ( E d . ) .  ( 1 9 8 0 ) .  The c om puter  i n  t h e  s c h o o l :
Tu t o r ,  t o o l ,  t u t e e . New Y o r k :  T e a c h e r s  C o l l e g e  P r e s s .
T o f f l e r ,  A. ( 1 9 8 0 ) .  The t h i r d  w a v e . New Y o r k :  W i l l i a m  
Morrow and Company.
T y l e r ,  R. W. ( 1 9 4 9 ) .  B a s ic  p r i n c i p l e s  o f  c u r r i c u l u m  and 
1n s t r u c t i o n . C h ic a g o :  The  U n i v e r s i t y  o f  C h ic a g o  P r e s s .
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V o c k e l l ,  E. L. & R i v e r s ,  R. H. ( 1 9 8 4 )  , I n s t r u c t i o n a l
c o m p u t in g  f o r  t o d a y ' s  t e a c h e r s . Mew Y o r k :  M a c m i l l a n .
V y s s o t s k y ,  V. ( 1 9 7 9 ) .  Uses o f  c o m p u te r s  -for b u s i n e s s .  In
M, L .  D e r t o u z o s  & J .  M oses ,  ( E d s . ) ,  The c o m p u te r  age  
(pp .  1 2 9 - 1 4 5 ) .  C a m b r id g e :  M IT  P r e s s .
W a l k e r ,  D. F .  ( 1 9 3 3 ) .  R e f l e c t i o n s  on t h e  e d u c a t i o n a l
p o t e n t i a l  and l i m i t a t i o n s  o f  m i c r o c o m p u t e r s .  Phi D e l t a  
K a p p a n , 6 5 ( 2 ) ,  1 0 3 - 1 0 7 .
W a ts on ,  E. ( 1 9 8 5 ) .  When "co m p u te r  l i t e r a c y "  becomes  
m u l t i d i m e n s i o n a l . . .  E l e c t r o n i c  E d u c a t i o n , 4 ( 4 ) ,  4 0 .
W a t t ,  D. H. ( 1 9 8 2 ) .  E d u c a t i o n  f o r  c i t i z e n s h i p  i n  a
c o m p u t e r - b a s e d  s o c i e t y .  I n  R. J .  S e i d e l ,  R. E. Anderson  
& B. H u n t e r  ( E d s . ) ,  C om puter  l i t e r a c y  (p p .  5 3 - 6 8 ) .
New Y o r k :  P r e s s .
W e s s e l , M. ( 1 9 7 5 ) .  F r e e d o m 's  e d g e . Read ings  
Addi s o n - W e s l e y .
W h e e lo c k ,  V. ( E d . ) .  ( 1 9 8 1 ) .  C a r e e r s  i n  an i n f o r m a t i o n
s o c i e t y .  E d u c a t i o n  f o r  t h e  f u t u r e . P r o c e e d i n g s  o f  t h e  
B r a d f o r d  C o n f e r e n c e ,  B r a d f o r d ,  E n g la n d .
W idm er ,  C. C. & P a r k e r ,  J .  ( 1 9 3 3 ,  M a y ) .  Needed:  Less  
com p u te r  a p p r e h e n s i o n ;  Wanted:  Com puter  e n t h u s i a s t ! )
Founds I n s e r v i c e  t e c h n i q u e . P a p e r  p r e s e n t e d  a t  t h e  
a n n u a l  m e e t in g  o f  t h e  A s s o c i a t i o n  f o r  E d u c a t i o n a l  D a t a  
S y s te m s ,  P o r t l a n d .
171
W i l l i a m s ,  F .  ( 1 9 8 2 ) .  Doing t h e  t r a d i t i o n a l l y
u n t r a d i t i o n a l 1y . In  H. F. D i d s b u r y ,  J r .  ( E d . ) ,  
C om m u nica t ion s  and t h e  f u t u r e , (pp .  1 0 2 - 1 1 2 ) .
B e th e s d a :  World  F u t u r e  S o c i e t y .
W i l l i a m s ,  G. <1984 ,  November 4 ) .  Cameras c l i c k  in  t o  t h e  
c om puter  a g e .  F a m i l y  W e e k l y , p .  9 .
W i l l i s ,  J .  W . , John so n ,  D. L .  & D ix o n ,  P. N. ( 1 9 8 3 ) .  
C o m p u te rs ,  t e a c h i n g ,  and l e a r n i n g . B e a v e r t o n ,  OR:
D i l l i t h i u m  P r e s s .
Work, W. ( 1 9 8 2 ) .  C om m u nica t ion  e d u c a t i o n  f o r  t h e
t w e n t y - f i r s t  c e n t u r y .  In  H. F. D i d s b u r y ,  J r .  ( E d . ) ,  
C om m u nica t ion s  and t h e  f u t u r e  (pp .  1 1 3 - 1 2 2 ) .  B e th e s d a :  
W orld  F u t u r e  S o c i e t y .
Z e i s e r ,  E. L .  SU H o f fm a n ,  S. ( 1 9 8 3 ) .  Com puters:  T o o ls  f o r  
t h i n k i n g .  C h i ld h o o d  E d u c a t i o n , 5 9 ( 4 ) ,  2 5 1 - 2 5 4 .
Zuckerm an,  R. A. ( 1 9 8 3 ) .  Computers  and t e a c h e r  t r a i n i n g .  
AEDS J o u r n a l  , 16.(2) , 1 2 3 - 1 3 0 .
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Dr. Lloyd G. Swenson 
Graduate Office 
Adams State College 
Alamosa, Colorado 81102
Ms. Renee Roberts 
Access To Computers, Inc.
P. 0. Box 311, 38 Rte. 134 S.
Dennis, Massachusetts 02660
Dr. Gary G. B itte r  
College of Education 
Arizona State University 
Tempe, Arizona 85287
Dr. Ann Williams
Department of Elementary Education 
Ball State University 
Muncie, Indiana 47306
Dr. Wenden Waite 
Boise State University 
1910 University Drive 
Boise, Idaho 83725
Mr. Paul S. Jorgensen
Director of Summer Academic Programs
Carleton College
Northfield, Minnesota 55057
Ms. Diane Smith 
Central Missouri State 
University Library 11 
Warrensburg, Missouri 64093
Cardinal Stritch  
Sister Barbara Reynolds 
6801 N. Yates Rd.
Milwaukee, Wisconsin 53217
Dr. George Grossman 
Department of Education 
Black Hall
Central Washington University 
Ellensburg, Washington 98926
Dr. Dolores Reihle 
Clarke College 
1550 Clarke Drive 
Dubuque, Iowa 52001
Mr. Gary David Flanzer 
Computer Teacher Learning Center 
3105 Harbor Blvd.




River Forest, I l l in o is  60305
Dr. Michael M. Byrne 
C.W. Post Center 
of Long Island University 
Greenvale, New York 11548
Dr. Don Kellogg 
East Central Oklahoma 
State University 
Ada, Oklahoma 74820
Dr. V. Rutledge McClaran 
Department of Math and 
Computer Science 
East Texas Baptist College 
Marshall, Texas 75670
Dean of Admissions 
Edinboro State College 
Edinboro, Pennsylvania 16444
Dr. Dan Kauffman 
Educational Futures Center 
Florida Atlantic University 
Boca Raton, Florida 33431
Dr. Robert H. Fronk 
Science Education Center 
Florida Institu te  of Technology 







Ms. Susan A. Smith 
Records Office 
Fort Lewis College 
Durango, Colorado 81301
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Dr. Arthur J. Wiebe 
Fresno Pacitic College 
1717 South Chestnut Avenue 
Fresno, California 93702
Mr. Janies Williams 
Georgian Court College 
Lake Drive
Lakewood, New Jersey 08701
Mr. Seth D. Bergmann 
Math/Computer Science Dept. 
Glassboro State College 
Robinson Hall
Glassboro, New Jersey 08028
Director, Graduate Programs 
College of Education 
I l l in o is  State University 
Normal I l l in o is ,  61761
Dr. Charles G. Pickens 
Math/Stat/Comp. Science Dept. 
Kearney State College 
Kearney, Nebraska 68849
Dr. Tony Stavely 
Keene State College 
Keene, New Hampshire 03431




Mr. LeRoy J. Tuscher 
Lehigh University 
524 Brodhead Avenue 
Bethlehem, Pennsylvania 18015
Mr. Sid Eder, Director 
Summer Sessions 
Lewis and Clark College 





West Montreal P.U ., Canada H3A 2T5
Ms. Harriet Deane 
Lesley College 
29 Everett Street 
Cambridge, Massachusetts 02238
Dr. B ill Rouse
Department of Teacher Education 
Miami University 
Oxford, Ohio 45056
Dr. Edward Beardslee 
Dept, of Math & Computer Science 
M ille rs v ille  University 
M ille rs v ille , Pennsylvania 17551
Dr. Bradley D. Carter 
Head of Computer Science 
Mississippi State University 
P. 0. Drawer CS
Mississippi State, Mississippi 39762
Dr. Curtis Bring 
Computer Science Department 
Moorhead State University 
Moorhead, Minnesota 56560
Mr. Larry T. Peifer 
National University 
2022 University Drive 
Vista, California 92083
Dr. Robert Sherwood 
New York University 
933 Shimikin Hall 
50 West 4th Street 
New York, New York 10003
Mr. James L. Poirot 
North Texas State University 
13886 N. T. Station 
Denton, Texas 76203
Dr. John'W. Glenn, Dean 
Continuing Education 
North Arizona University 
NAU Box 4117
Flagstaff, Arizona 86011
Dr. P h illip  Heeler 
Dept, of Computer Science 
Northwest Missouri Stte University 
M aryville, Missouri 64468
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Mr. A1 P. M izell
Nova University
3301 College Avenue
Fort Lauderdale, Florida 33314
Ms. Anne Porter Jaworski 
School of Human and 
Educational Services 
Oakland University  
Rochester, Michigan 48063
Dr. Margaret L. Moore 
Department o f Science, Mathmetics 
and Computer Science Education 
Oregon State University  
C orvallis , Oregon 97331
Dr. Michael Streibel 
Pennsylvania State University 
179 Chambers Bldg.
University Park, Pennsylvania 16802
Mr. Charles M. White, Director 
Portland State University  
P. 0. Box 751 
Portland, Oregon 97207
Professor James D. Lehman 
Educ. Computing & In s tr . Dev. 
Matthews Hall 
Purdue University  
West Lafayette, Indiana 47907
Ms. Sheryl B lix
Director of Computer Inservice 
Saint M artin's College 
Lacey, Washington 98503
Sister Barbara Kushan 
Saint Mary College 
Leavenworth, Kansas 66048
Dr. Vernon L. Ludeman 
St. Cloud State University  
St. Cloud, Minnesota 56301
Dr. John G. B erling, Dean 
Learning Resources Services 
St. Cloud State University  
St. Cloud, Minnesota 56301
Dr. L. E. Wesche 
Seattle P acific  University  
S eattle , Washington 98119
Dr. Thomas N. Layne 
Shanandoah College &
Conservatory of Music 
600 Millwood Pike 
Winchester, V irg in ia  22601
Mr. Leo F. Kuczynski 
Math Department 
Southern Connecticut 
State University  
501 Crescent Street 
New Haven, Connecticut 06515
Ms. Florence Fradin, Asst. Dean 
Faculty of Educational Studies 
State university of New York 
at Buffalo 
367 Baldy Hall 
Buffalo, New York 14260
Ms. Carol Notowitz 
Assistant to the Dean 
Syracuse University School of 
Information Studies 
200 Huntington Hall 
Syracuse, New York 13210
Dr. Robert Taylor
Teachers College Columbia University  
Box 8
New York, New York 10027
Dr. Robert V. Price 
Texas Tech University  
Box 4560
Lubbock, Texas 79409
Dr. E. Dean Coon
University of Alaska, Fairbanks
709B Gruening Bldg.
Fairbanks, Arkansas 99701
Dr. Barbara Sadowski 
College of Education 




University Extension Cottage 
University of C aliforn ia , Riverside 
Riverside, California 92521
Dr. Harvey Williams 
Faculty of Education 
University of Manitoba 
328 Education
Winnipeg, MB, Canada R3T 2N2
Mr. Gregory R. Fox 
University of Minnesota, Duluth 
403 Dari and, Admin. Bldg.
Duluth, Minnesota 55812
Mr. Jerome Moss, Jr.
University of Minnesota 
Vocational & Technical Ed. Bldg 
1954 Buford Avenue, Room 210 
St. Paul, Minnesota 55108
Mr. Johnny W. Lott 
Department of Math and Sciences 
University of Montana 
Missoula, Montana 59812
Mr. Tim Ragan, Area Chair.
College of Education 
University of Oklahoma 
820 Van V lett 
Norman, Oklahoma 73019
Dr. David Moursund 
Dept, of Computer &
Information Science 
Eugene, Oregon 97403
Dr. F. Bruce Robinson, Director 
Summer Sessions 
University of Pennsylvania 
210 Logan Hall CN 
Philadelphia, Pennsylvania 19104
Ms. Stephanie Walters 
School of Education 
University of Portland 
500 North Willamette Blvd.
Portland, Oregon 97203
Mr. James Carefoot 
University Extension 
University of Regina 
Regina, Canada S4S 0A2
Dr. Edwin White 
Science Education Center 
University of South Carolina, 
Spartanburg 
Spartanburg, South Carolina 29303
Dr. C. William Engel 
College of Education 
HMS 301
University of South Florida 
Tampa, Florida 33620
Dr. James H. Wiebe
Dept, of Curriculum & Instruction
University of Southwestern Louisana
P. 0. Box 4-2051
Lafayette, Louisana 70504
Dr. T. Michael Smith 
EDB 406
University of Texas 
Austin, Texas 78712
Professor Lawrence J. La Faye 
University of Toronto 
371 Bloor Street West 
Toronto, Ontario, Canada M5S 2R7
Ms. Drusilla D. Glascoe 
University of Utah 
1120 Annex
Salt Lake C ity , Utah 84112
Mr. M. Vere DeVault 
University of Wisconsin, Madison 
225 North M ills  Street 
Madison, Wisconsin 53706





Stevens Point, Wisconsin 54481
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Dr. William McDougall 
Summer Session Director 
French Admin. Bldg., Room 346 
Washington State University 
Pullman, Washington 99164-1035
Mr. Norman Moore 
Vanderbilt University 
Peabody Box 164 
Nashville, Tennessee 37203
Dr. Terry Northup 





West Chester, Pennsylvania 19380
Mr. Charles J. Martin 
Department of Mathematics and 
Computer Science 
Western Carolina University 
Cullowhee, North Carolina 28723
Mr. Richard C. Forcier 
Western Oregon State College 
Monmouth, Oregon 97361
Professor Tony Jongejan 
Department of Educational 
Administration & Foundation 
Western Washington University 
Billingham, Washington 98225





Mr. J. Michael Dunlap, Chairman 
Department of Computer Science 
Willamette University 
900 State Street 
Salem, Oregon 97301
Dr. Bonnie K. Mathies 
College of Education and 
Human Services 




COLLEGE OF EDUCATION  
DEPARTMENT O F SECONDARY, POST-SECONDARY  
AND VOCATIONAL EDUCATION  
UNIVERSITY O F NEVADA, LAS VEGAS 
4505 MARYLAND PARKWAY • LAS VEGAS, NEVADA 89154 •  (702) 739-3596
J a n u a r y  1 1 ,  1985
D r .  L l o y d  G. Swenson 
G r a d u a t e  O f f i c e  
Adams S t a t e  C o l l e g e  
A la m o s a ,  C o lo r a d o  8 1 10 2
D e a r  D r .  Swenson,
The C o l l e g e  o f  E d u c a t i o n ,  U n i v e r s i t y  o f  N e v a d a ,  Las  
V e g a s ,  has  u n d e r t a k e n  a s t u d y  f o r  t h e  p u rp o s e  o f  d e v e l o p i n g  
c om p u te r  e d u c a t i o n  c o u r s e s  f o r  u n d e r g r a d u a t e s  and g r a d u a t e s .  
I n  a d d i t i o n ,  we a r e  c o n d u c t in g  an i n v e s t i g a t i o n  a im ed a t  
d e f i n i n g  e s s e n t i a l  c o m p u te r  c o m p e te n c ie s  needed by a l l  
t e a c h e r s .  Your  c o l l e g e / u n i v e r s i t y  was m e n t io n e d  i n  th e  
l i t e r a t u r e  as a p o s t s e c o n d a r y  i n s t i t u t i o n  o f f e r i n g  co m p u te r  
e d u c a t i o n  c o u r s e s ,  and I  am w r i t i n g  t o  ask  i f  you w i l l  s h a r e
y o u r  k n o w le d g e  w i t h  us by s e n d in g  us c o p i e s  o f  t h e  c o u r s e
o b j e c t i v e s  a n d / o r  c o u r s e  o u t l i n e s  o f  th e  c o m p u te r  
e d u c a t i o n  c o u r s e s  t h a t  you o f f e r .  I n  a d d i t i o n ,  i f  you have  
d e v e lo p e d  a l i s t  o f  c o m p u te r  c o m p e t e n c ie s  t h a t  you deem 
i m p o r t a n t  f o r  t e a c h e r s  w i l l  you send t h i s ,  as w e l l ?
The i n f o r m a t i o n  p r o v i d e d  us w i l l  be used to  a s s i s t  our  
s t a f f  i n  t h e  d e v e lo p m e n t  o f  ou r  own c o u rs e w o rk  and i n  th e  
c o m p i l a t i o n  o f  a l i s t  o f  e s s e n t i a l  c o m p u te r  c o m p e t e n c ie s .  
I t  w i l l  be e x t r e m e l y  h e l p f u l  i f  you w i l l  send t h i s
i n f o r m a t i o n  by T u e s d a y ,  F e b r u a r y  5 ,  1 9 8 5 .  An a b s t r a c t  o f
o u r  r e s u l t s  w i l l  be a v a i l a b l e  upon r e q u e s t .  Thank you f o r  
y o u r  a s s i s t a n c e .
S i n c e r e l y ,
J a n i c e  E. W entz  
P r i n c i p a l  I n v e s t i g a t o r
APPENDIX
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INTER-OFFICE MEMORANDUM 181
TO: Emery Kondo
FROM: Ralph Cadwallader DATE: January 9, 1985
Associate Superintendent
SUBJECT: Identification  of Computer-Using Teachers
Our school d is tr ic t  is participating in a research project aimed at 
defining essential computer competencies for a ll teachers. Part of the 
project entails  identifying computer-using teachers in our schools, so 
th e ir opinions on this subject can be so lic ited . I am asking for your 
cooperation in identifying to the best of your a b ility  the 
computer-using teachers in your school. A computer-using teacher is 
described by one or more of the following:
One who . . .
1. teaches computer science courses (lite ra c y  or 
programming)
2. uses the computer as an instructional tool in the 
classroom (any subject area)
3. uses the computer as a management tool (record keeping, 
grade averaging, word processing, e tc .)
4. owns, and therefore uses a computer at home
Please l is t  on the bottom of this page (and on the back, i f  necessary) 
the names of the teachers in your building who you know are 
computer-using teachers. I would appreciate i t  i f  you would return 
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DIRECTIONS
The p u rp o s e  o f  t h i s  s u r v e y  i s  t o  i d e n t i f y  c o m p e te n c ie s  t h a t  
a l l  t e a c h e r s  need i n  o r d e r  to  use c o m p u te r s  e f f e c t i v e l y  i n  
e d u c a t i o n .  P l e a s e  i n d i c a t e  y o u r  re co m m e nda t io n  r e g a r d i n g  
t h e  need f o r  each o f  th e  f o l l o w i n g  c o m p e t e n c i e s .  Respond to  
t h e  p h r a s e s  by c o m p l e t e l y  f i l l i n g  t h e  b u b b le s  on th e  
e n c lo s e d  re s p o n s e  s h e e t  w i t h  a N o . 2 p e n c i l ;  e r a s e  c l e a n l y  
f o r  c h a n g e s .
A = HIGHLY RECOMMENDED; B = RECOMMENDED, BUT 
ESSENTIAL NOT ESSENTIAL
C = NOT RECOMMENDED;
NOT ESSENTIAL
1 .  Have know ledge  o f  t h e  im p a c t  o f  c o m p u te rs  on s o c i e t y
2 .  U n d e r s ta n d  and use g e n e r a l  co m p u te r  t e r m i n o l o g y  ( f o r  
e x a m p le :  h a r d w a r e ,  s o f t w a r e ,  p e r i p h e r a l
3 .  Be a b l e  t o  a ssem ble  o r  c o n n e c t  c o m p u te r  systems  
t y p i c a l l y  used i n  i n s t r u c t i o n a l  s e t t i n g s
4 .  Know what  com p u te r  m a t e r i a l s  e x i s t  i n  t h e  t e a c h e r ' s  
s u b j e c t  a r e a
5 .  Know how t o  use c o m p u t e r i z e d  s i m u l a t i o n s  as t e a c h i n g  
t o o l s
6 .  Know a v a r i e t y  o f  d i a g n o s t i c  s t r a t e g i e s  t o  d e t e r m i n e  
th e  cause  o f  a m a l f u n c t i o n  in  c o m p u te r  e q u ip m e n t  or  
program s
7 .  Know t h e  c o n c e p t s  o f  LOGO (a c o m p u t e r -b a s e d  l e a r n i n g  
e n v i r o n m e n t  i n  w h ic h  s t u d e n t s  l e a r n  com puter  
pro g ra m m in g ,  p r o b l e m - s o l v i n g ,  g e o m e t r i c  c o n c e p t s ,  
and l o g i c a l  t h i n k i n g )
8 .  Know how t o  o p e r a t e  c om puter  e q u ip m e n t  t y p i c a l l y  used  
i n  s c h o o l  s e t t i n g s
9 .  Know t h e  e f f e c t s  o f  c om puter  use on s t u d e n t  l e a r n i n g  
a c c o r d i n g  t o  c u r r e n t  r e s e a r c h  f i n d i n g s
1 0 .  Know how t o  w r i t e  co m p u te r  p rog ram s f o r  i n s t r u c t i o n a l  
p u rp o s es
1 1 .  Be aw are  o f  c u r r e n t  d e v e lo p m e n ts  in  com puter  
t e c h n o l o g y  and t h e i r  p o t e n t i a l  a p p l i c a t i o n  to  e d u c a t i o n
1 2 .  Be a b l e  t o  a p p l y  c o m p u t e r i z e d  d r i l l  and p r a c t i c e  in  a 
v a r i e t y  o f  t e a c h i n g  s i t u a t i o n s
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A = HIGHLY RECOMMENDED; B = RECOMMENDED, BUT 
ESSENTIAL NOT ESSENTIAL
C = NOT RECOMMENDED;
NOT ESSENTIAL
1 3 .  Know s o u rc e s  o f  i n f o r m a t i o n  a b o u t  com puters  and  
com puter  m a t e r i a l s
1 4 .  Have know ledge  o f  b a s ic  h i s t o r i c a l  f a c t s  a b o u t  
com puters
1 5 .  Know how t o  use a d a ta  base management program
1 6 .  Know v a r i o u s  c la s s ro o m  a p p l i c a t i o n s  o f  a d a ta  base  
management program
1 7 .  Know a v a r i e t y  o f  ways f o r  u s in g  t h e  com puter  as an 
i n s t r u c t i o n a l  t o o l
1 8 .  Be a b l e  to  make s im p le  programming changes to  c om puter  
programs
1 9 .  Know when i t  i s  a p p r o p r i a t e  to  use c o m p u t e r s ' i n  
i n s t r u c t i o n
2 0 .  Know a b o u t  t h e  t e c h n i c a l  a s p e c t s  o f  com puters  ( f o r  
exam ple :  b i t s ,  b y t e s ,  b i n a r y ,  ROM, RAM, CPU)
2 1 .  Know how to  use a word p r o c e s s i n g  s o f t w a r e  package
2 2 .  Know ways to  use a word p r o c e s s i n g  s o f t w a r e  package  
i n  t h e  c la s s ro o m
2 3 .  Know how t o  e v a l u a t e  th e  q u a l i t y  o f  com puter  s o f t w a r e  
to  be used i n  t h e  c la s s ro o m
2 4 .  Know a v a r i e t y  o f  ways f o r  u s in g  th e  com puter  as a 
c la s s ro o m  management t o o l
2 5 .  Know th e  im p a c t  o f  t e c h n o l o g i c a l  d e v e lo p m e n ts  on 
v a r i o u s  c a r e e r  o p t i o n s  f o r  s t u d e n t s
2 6 .  Be a b l e  t o  d e s ig n  c o m p u te r -b a s e d  c u r r i c u l u m  m a t e r i a l s  
such t h a t  t h e y  can be t r a n s l a t e d  i n t o  s o f t w a r e  by a 
programmer
2 7 .  Know how to  use a t  l e a s t  one a u t h o r i n g  la n g u a g e  f o r  t h e  
purpose  o f  d e v e l o p i n g  c o m p u te r -b a s e d  c u r r i c u l u m  
m a t e r i a l s












C = NOT RECOMMENDED;
NOT ESSENTIAL
Know a p p r o p r i a t e  i n s t r u c t i o n a l  p l a n s  and a r ra n g e m e n ts  
f o r  com puter  l e a r n i n g  e x p e r i e n c e s  ( f o r  e x a m p le :  
s c h e d u l i n g ,  p h y s i c a l  a r r a n g e m e n t s ,  s t u d e n t  g r o u p in g s )
Know how t o  use c o m p u t e r i z e d  i n s t r u c t i o n a l  games as 
t e a c h i n g  t o o l s
Know how t o  i n t e g r a t e  c om pute rs  w i t h i n  th e  r e g u l a r  
i n s t r u c t i o n a l  program
Know how t o  e v a l u a t e  com puter  h a r d w a re  in  o r d e r  to  
a s s i s t  i n  t h e  s e l e c t i o n  and a c q u i s i t i o n  o f  c om puters  
f o r  t h e  i n s t r u c t i o n a l  p rogram
Know how t o  use t u t o r i a l  s o f t w a r e  to  enhance l e a r n i n g
Know a v a r i e t y  o f  ways o f  i n v o l v i n g  s t u d e n t s  in  
c o m p u t e r i z e d  i n s t r u c t i o n a l  m a t e r i a l s  d e v e lo p m e n t
Know how t o  use t h e  com puter  as a g r a p h i c  a r t s  t o o l
Know t h e  i m p l i c a t i o n s  o f  t h e  c om puter  as a fo rm  o f  
a r t i f i c i a l  i n t e l l i g e n c e  as compared to  human 
i n t e l l i g e n c e
My know ledge  l e v e l  o f  c om pute rs  in  e d u c a t i o n  i s  
(mark o n l y  one on th e  answer s h e e t :  A ,  B, C, o r  D)
A B C D
G r e a t  d e a l V e r y  l i t t l e
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December 1 3 ,  1984
D r .  Jean  R ogers  
Computer  S c ie n c e  D e p a r tm e n t  
P a i n t e r  328 
U n i v e r s i t y  o f  T e xas  
A u s t i n ,  T e xas  7 8712
D e a r  D r .  R o g e r s ,
Thank you f o r  a g r e e i n g  t o  p a r t i c i p a t e  i n  t h e  c o n t e n t
v a l i d a t i o n  o f  t h e  s u r v e y  I  am d e v e l o p i n g  f o r  a s t u d y  to  be 
c o n d u c te d  i n  C l a r k  C o u n ty ,  N e v a d a .  The p u rp o s e  o f  th e  
s u r v e y  i s  to  g a t h e r  i n f o r m a t i o n  a b o u t  p r e s e r v i c e  s t u d e n t s '  
and e d u c a t o r s '  ( t e a c h e r s  and p r o f e s s o r s )  p e r c e p t i o n s  o f  th e  
com puter  c o m p e te n c ie s  t h a t  a r e  needed by t e a c h e r s  i n  o r d e r  
t o  use c o m p u te rs  e f f e c t i v e l y  i n  e d u c a t i o n .  Each s u r v e y  i te m  
i s  i n t e n d e d  t o  d e f i n e  a p o s s i b l e  c om puter  com petency  f o r  
t e a c h e r s .
P l e a s e  re a d  each i t e m  o f  t h e  e n c lo s e d  s u r v e y  w i t h  th e  
f o l l o w i n g  two q u e s t i o n s  i n  m ind:
1) Does t h e  i t e m  p e r t a i n  t o  t h e  s u b j e c t ?
2)  I s  t h e  i t e m  p e r f e c t l y  c l e a r  and unambiguous?
I n d i c a t e  y o u r  ju dgm ent  o f  t h e  v a l i d i t y  o r  i n v a l i d i t y  o f  each  
i t e m ,  w i t h  r e s p e c t  to  t h e  s u b j e c t ,  by p l a c i n g  a check  mark 
i n  t h e  a p p r o p r i a t e  column on t h e  s u r v e y .  I f  t h e  i t e m  is  
u n c l e a r ,  p l e a s e  mark t h a t  co lumn; any comments you may have  
a b o u t  t h e  i t e m s  w i l l  be u s e f u l .
My g o a l  i s  t o  c o m p le te  t h e  d e v e lo p m e n t  o f  t h e  s u r v e y  in  
Decem ber ,  so t h a t  I  can send i t  o u t  in  J a n u a r y ;  t h e r e f o r e ,
i t  would  be e x t r e m e l y  h e l p f u l  i f  you c o u ld  r e t u r n  y o u r
re sp ons e  i n  t h e  e n c lo s e d  e n v e lo p e  by December 2 6 ,  1 984 .
Thank you f o r  y o u r  a s s i s t a n c e .
S i n c e r e l y ,
J a n i c e  E. Wentz
Survey e ( C M pnU r C ta y tiM S lN
BiBHgWg
P le a s e  I n d ic a te  y e u r  B a l le t  i t e e t  tA e  ia p s r te n e e  e r e a le p o rta n e e  a t 
th e  ( o l lo e t n o  a s e a u te f  aeeeetanelea ( e r  te a e h e re . Respend ta  tOa 
shrsasa toy e e e p ie te iy  ( m i n e  th a  h iM ie a  m  th e  enc lo sed  response 
s h e e t w i t h  a B e . 3 p e n a l I t  a re a s  e le a n ly  ( e r  e h e n fe e .
iss
A •  K t t r e e a ly  In p e r ta n t  
S a Ie p e r ta n t
C •  U n Ie p e r ta n t  
0  •  ( i t r e e o l y  u n la p o r ta n t
v a l l a I  a v a l id Unclear
1 . Base hn ew lad ee  o f  th e  la p a e t  e f  e e a p s te c a  aa e e c le ty
3 .  U n a e ro ts n d  and use a c a p e te r  t e r a la e lc a y
3 . Be s a le  t o  a e e e a n le  o r  
I n e t r w e t le n a l  s e t t in g s
e e na ee t e a a p u te r  eye teae  t y p i c a l l y  need In
4 .  B ase w fta t o e a a a te r  a a t e r la le  s a la t  In  th e  te a c h e r* e  aw M ec t a rea
S . ( iw a  th e  seee  a t a t a a le t lo n a  aa te a c h in g  t o o ls
6 .  In rn t  a v a r i e t y  o f  d la p n o a t le  o t ra e a o le e  te  d s ts r a ia d  th e  cause e (  
e  a a lg u ra c t lo a  In  e a a p u ta t  o q u lp a o n t e r  p ro g re s s
1. Rnstr th e  eeneepca e (  1080 (a  eoapueer«beaed le a r n in g  e a v lre n a e n t 
la  w h ic h  s tu d e a ts  le a r n  e a a p u te r  p r s f r s s ta ln q ,  p re B le o » e e lv lR 4 > 
and a a tB a a a t le a l th ln fc ln o
8 .  gnaw ba a  t e  o p e ra te  c c m p a to r eq u ipm en t
9. Raee th e  e f f e c t s  e fi e e a p u to r  see 
t e  c u r r e n t  ra a s a re b  f l a d lw w
ea s tu d e n t  le a r n in g  a c c o rd in g
1 0 . Knew fe w  t e  w r i t e  e c a w t a r  p ro s ra n a
1 3 . Be aw are  e f  e e r r e n t  d e v e le p a a n ta  la  e a a p u te r  te c h n o lo g y  and t h e i r  
p o t e n t ia l  a p p l ic a t io n  t o  e d u c a tio n
1 3 . Be a b le  t a  a p p ly  e a a p u c e rts o d  d r i l l  and p r a c t is e  la  a  v a r le e y  o f
te a c h in g  a l tu o c lo n a
1 3 . gnaw s o u rc e s  a f  ln fe r e a c le n  s h o u t aeepueero  and aoap«iecc a a t e r la la
1 4 . Have R new ledca a t  B e a le  B la t e r l c a l  ( a c ta  s h e e t c a a p u te ra +
I S .  B oev  hew t a  uee a  d a ta  feaae p ro q ra a
1 4 . Bnaw v a r io u s  a p p l ic a t io n s  eg a d a ta  aanaqeaen t avaeea 
S gS S ffiB M l
A •  B a tre n o ly  t o p e r te n t
S •  t a p t r u n t
e •  U n im p o rta n t 
0  •  S a tre m o ly  U n la p e r to n t V a l id
I
17. gnaw a v a r ld t y  « (  ways f o r  u s in g  th o  com p u te r aa an In a c ru e t to n a l } 
t o o l  I
10V
I n v a l i d U n c le a r
18. Ba a b le  to  aafca a ln p le  p ro q ra ia a la q  changes to  c o s p u ts r  p ro g re ss  i
19. Know wfien I t  la  a p p ro p r ia te  to  uoo c o a p u to m  In  In s t r u c t io n
20. Know abou t th e  ta e A n le a l a s p e c ts  o f  c o n p u to rs  ( f o r  e s a a p lo i 01ta .  ■ 
b y te a ,  b in a r y ,  non, b a h , CPU)___________________________________________ !
21 . Know Bow to  uso a word p ro c e s s in g  sys tem
22 . Rrww ways to  uoa th e  w ord  p ro c e s s o r in  th e  c la ss ro o m
23. Unaw Haw to  e v a lu a te  com pu te r s o f tw a re JL
2 4 . Know 9  v a r ie t y  o f  wave f o r  u a lrtq  th a  cc ta p u ta r as a oanaqoeant t o o l j
29 . Rnew tA o  la p a e t o f  te c h n o lo g ic a l de ve lo p m e n ts  In  v a r io u s  c a re e r j
sssism__________________________________ u
26 . So a b le  te  d e s ig n  s o f tw a re  f o r  I n s t r u c t io n a l  pu rposes
2 7 . gnaw a p p ro p r ia te  I n s t r u c t io n a l  p ia n o  and a rra ng em en ts  f o r  eeapu to r, 
le a r n in g  e a p e rle n co o  ,
20 . gnaw how to  uoa I n s t r u c t io n a l  games aa c o a c h in g  to o la
2 9 . Bnsw Bow to  in te g r a te  oca p a te ra  v l t A l a  tB a  re g u la r  in s t r u c t io n a l  J 
p rc q ro a  i
30 . Rnew now to  e v a lu a te  com pu te r ha rd w a re  la  o rd e r  t o  a a a ls t  In  tB a ■ 
s a la e t lo n  end a e q u le l t le n  o f  e o a p u ts rs  f o r  tB a  ln s t r u e t lo a a l  . 
p rogram _____________________________ '__________  i
31 . Bo aware o f  is s u e s  re c o rd in g  e q u i ty  o f  access  t o  coarpoter ra s a u rc o j 
( f o r  a a a a p lo r e q u ity  o f  access  f o r  s a le s  and fe m a le s , v a ry in g  ■ 
a b i l i t y  le v e ls )  i
3 2 . gnaw bow eo use t u t o r i a l  s o f tw a re  t e  onBanco le a rn in g
34 .
3 3 . gnaw tB a  preeeeses o f  I n v o lv in g  s tu d e n ts  in  co m p u te rised  
ln a t r u a t lo n a l  s a t a r l a l s  deve lopm ent _____ ____________
Enow now t a  use tB a e a a p u te r  aa a g ra p B le  a r t s  t o o l
39 . Know th e  Im p lic a t io n s  o f  th e  e a a p u te r as a f o r a  o f  a r t i f i c i a l  > 
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J a n u a r y  3 0 f 1985
D ea r  E d u c a t o r ,
The pu rp o s e  o f  t h i s  s u r v e y  i s  to  g a t h e r  i n f o r m a t i o n  
a b o u t  c o m p e te n c ie s  t h a t  a l l  t e a c h e r s  need in  o r d e r  to  use 
c om puters  e f f e c t i v e l y  in  e d u c a t i o n .  You were r e c e n t l y  
i d e n t i f i e d  as a c o m p u t e r - u s in g  t e a c h e r  and y o u r  knowledge o 
c om pute rs  and c om puter  c o m p e te n c ie s  i s  an i m p o r t a n t  s o u rc e  
o f  i n f o r m a t i o n .  T h e r e f o r e ,  I  am a s k in g  you to  t a k e  
a p p r o x i m a t e l y  10 m in u t e s  o f  y o u r  t im e  to  respond to  t h i s  
s u r v e y .
I t  w i l l  be e x t r e m e l y  h e l p f u l  i f  you c o u ld  r e t u r n  y o u r  
re s p o n s e  to  y o u r  p r i n c i p a l ' s  s e c r e t a r y  by F e b r u a r y  8 ,  1 9 8 5 .  
A l l  re sp ons e s  t o  th e  s u r v e y  w i l l  be anonymous. The r e s u l t s  
o f  t h e  s u r v e y  w i l l  be a v a i l a b l e  i n  th e  O f f i c e  o f  S e c o n d a ry  
E d u c a t io n  a t  UNLV upon r e q u e s t .  Thank you f o r  your  
a s s i s t a n c e .
S in c e  r e l y ,
